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METHODS AND COMPOSITIONS FOR TREATING HEPATITIS C VIRUS 

FIELD OF THE INVENTION 

This invention is in the area of pharmaceutical chemistry, and is in particular, is a 
compound, method and composition for the treatment of hepatitis C virus. This application 
5 claims priority to U.S. provisional application no. 60/206,585, filed on May 23, 2000. 

BACKGROUND OF THE INVENTION 

The hepatitis C virus (HCV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. et al J. Hepatol 32:98-112, 2000). HCV causes a slow growing viral infection 
and is the major cause of cirrhosis and hepatocellular carcinoma (Di Besceglie, A. M. and 
10 Bacon, B. R., Scientific American, Oct.: 80-85, (1999); Boyer, N. et al J. Hepatol 32:98- 

112, 2000). An estimated 170 million persons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cirrhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 
leading indication for liver transplant. 

15 HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 

proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of "idiopathic" chronic hepatitis, "cryptogenic" cirrhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 
proportion of healthy persons appear to be chronic HCV carriers, varying with geography 

20 and other epidemiological factors. The numbers may substantially exceed those for HBV, 

though information is still preliminary; how many of these persons have subclinical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV has been classified as a member of the virus family Flaviviridae that includes 
the genera flaviviruses, pestiviruses, and hapaceiviruses which includes hepatitis C viruses 
25 (Rice, C. M., Flaviviridae: The viruses and their replication. In: Fields Virology, Editors: 

Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers, Philadelphia, 
PA, Chapter 30, 931-959, 1996). HCV is an enveloped virus containing a positive-sense 
single-stranded RNA genome of approximately 9.4kb. The viral genome consists of a 5 f 
untranslated region (UTR), a long open reading frame encoding a polyprotein precursor of 
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approximately 3011 amino acids, and a short 3' UTR. The 5' UTR is the most highly 

conserved part of the HCV genome and is important for the initiation and control of 

polyprotein translation. Translation of the HCV genome is initiated by a cap-independent 

mechanism known as internal ribosome entry. This mechanism involves the binding of 

5 ribosomes to an RNA sequence known as the internal ribosome entry site (IRES). An RNA 

pseudoknot structure has recently been determined to be an essential structural element of 

the HCV IRES. Viral structural proteins include a nucleocapsid core protein (C) and two 

envelope glycoproteins, El and E2. HCV also encodes two proteinases, a zinc-dependent 

metalloproteinase encoded by the NS2-NS3 region and a serine proteinase encoded in the 

10 NS3 region. These proteinases are required for cleavage of specific regions of the precursor 

polyprotein into mature peptides. The carboxyl half of nonstructural protein 5, NS5B, 

contains the RNA-dependent RNA polymerase. The function of the remaining 

nonstructural proteins, NS4A and NS4B, and that of NS5A (the amino-terminal half of 

nonstructural protein 5) remain unknown. 

15 A significant focus of current antiviral research is directed toward the development 

of improved methods of treatment of chronic HCV infections in humans (Di Besceglie, A. 
M. and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). Currently, there are two 
primary antiviral compounds, Ribavirin and interferon-alpha, which are used for the 
treatment of chronic HCV infections in humans. 



20 Treatment of HCV Infection with Ribivarin 

Ribavirin (l-j3-D-ribofuranosyl-l-l,2,4-triazole-3-carboxamide) is a synthetic, non- 
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name, 
Virazole (The Merck Index, 1 1th edition, Editor: Budavari, S., Merck & Co., Inc., Rahway, 
NJ, pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
25 Ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 

several DNA and RNA viruses including Flaviviridae (Gary L. Davis. Gastroenterology 
118:S104-S114, 2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% or patients, but it 
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104- 
30 SI 14, 2000). Thus, Ribavirin alone is not effective in reducing viral RNA levels. 

Additionally, Ribavirin has significant toxicity and is known to induce anemia. 
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Interferons (IFNs) are compounds that have been commercially available for the 
treatment of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced by 
immune cells in response to viral infection. IFNs inhibit viral replication of many viruses, 
5 including HCV, and when used as the sole treatment for hepatitis C infection, IFN 

suppresses serum HCV-RNA to undetectable levels. Additionally, IFN normalizes serum 
amino transferase levels. Unfortunately, the effects of IFN are temporary and a sustained 
response occurs in only 8%~9% of patients chronically infected with HCV (Gary L. Davis. 
Gastroenterology 118:S104-S114, 2000). 

10 A number of patents disclose HCV treatments using interferon-based therapies. For 

example, U.S. Patent No. 5,980,884 to Blatt et al discloses methods for retreatment of 
patients afflicted with HCV using consensus interferon. U.S. Patent No. 5,942,223 to Bazer 
et al discloses an anti-HCV therapy using ovine or bovine interferon-tau. U.S. Patent No. 
5,928,636 to Alber et al. discloses the combination therapy of interleukin-12 and interferon 

15 alpha for the treatment of infectious diseases including HCV. U.S. Patent No. 5,908,621 to 

Glue et al discloses the use of polyethylene glycol modified interferon for the treatment of 
HCV. U.S. Patent No. 5,849,696 to Chretien et al discloses the use of thymosins, alone or 
. in combination with interferon, for treating HCV. U.S. Patent No. 5,830,455 to Valtuena et 
al discloses a combination HCV therapy employing interferon and a free radical scavenger. 

20 U.S. Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau proteins for 

treating HCV. Other interferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676,942 to Testa et al 9 U.S. Patent No. 5,372,808 to Blatt et al, and U.S. Patent No. 
5,849,696. 

Combination of Interferon and Ribavirin 

25 The combination of IFN and Ribavirin for the treatment of HCV infection has been 

reported to be effective in the treatment of IFN naive patients (Battaglia, A.M. et al, Ann. 
Pharmacother. 34:487-494, 2000). Results are promising for this combination treatment 
both before hepatitis develops or when histological disease is present (Berenguer, M. et al 
Antivir. Ther. 3(Suppl. 3):125-136, 1998). Side effects of combination therapy include 



3 



WO 01/90121 PCT/US01/16671 
hemolysis, flu-like symptoms, anemia, and fatigue. (Gary L. Davis. Gastroenterology 



118:S104-S114, 2000). 

Additional References Disclosing Methods to Treat HCV Infections 

A number of HCV treatments are reviewed by Bymock et al in Antiviral Chemistry 
5 & Chemotherapy, 1 1 :2; 79-95 (2000). 

Several substrate-based NS3 protease inhibitors have been identified in the 
literature, in which the scissile amide bond of a cleaved substrate is replaced by an 
electrophile, which interacts with the catalytic serine. Attwood et al. (1998) Antiviral 
peptide derivatives, 98/22496; Attwood et al (1999), Antiviral Chemistry and 

10 Chemotherapy 10.259-273; Attwood et al (1999) Preparation and use of amino acid 

derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 
(1998) Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, WO 
98/17679. The reported inhibitors terminate in an electrophile such as a boronic acid or 
phosphonate. Llinas-Brunet et aL (1999) Hepatitis C inhibitor peptide analogues, WO 

15 99/07734. Two classes of electrophile-based inhibitors have been described, 

alphaketoamides and hydrazinoureas. 

The literature has also described a number of non-substrate-based inhibitors. For 
example, evaluation of the inhibitory effects of 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives against HCV protease and other serine proteases has been reported. Sudo, K. et 
20 al, (1997) Biochemical and Biophysical Research Communications, 238:643-647; Sudo, K. 

et al (1998) Antiviral Chemistry and Chemotherapy 9:186. Using a reverse-phase HPLC 
assay, the two most potent compounds identified were RD3-4082 and RD3-4078, the 
former substituted on the amide with a 14 carbon chain and the latter processing a para- 
phenoxyphenyl group. 

25 Thiazolidine derivatives have been identified as micromolar inhibitors, using a 

reverse-phase HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate. Sudo, 
K. et al (1996) Antiviral Research 32:9-18. Compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, was the most potent against the 
isolated enzyme. Two other active examples were RD4 6205 and RD4 6193. 
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Other literature reports screening of a relatively small library using an ELISA assay 

and the identification of three compounds as potent inhibitors, a thiazolidine and two 

benzanilides. Kakiuchi N. et al J. EBS Letters 421:217-220; Takeshita N. et al, Analytical 

Biochemistry 247:242-246, 1997. Several U.S. patents disclose protease inhibitors for the 

5 treatment of HCV. For example, U.S. Patent No. 6,004,933 to Spruce et al discloses a 

class of cysteine protease inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 

5,990,276 to Zhang et al discloses synthetic inhibitors of hepatitis C virus NS3 protease. 

The inhibitor is a subsequence of a substrate of the NS3 protease or a substrate of the NS4A 

cofactor. The use of restriction enzymes to treat HCV is disclosed in U.S. Patent No. 

10 5,538,865 to Reyes et al 

Isolated from the fermentation culture broth of Streptomyces sp., Sch 68631, a 
phenan-threnequinone, possessed micromolar activity against HCV protease in a SDS- 
PAGE and autoradiography assay. Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996. 
In another example by the same authors, Sch 351633, isolated from the fungus Penicillium 

15 griscofuluum, demonstrated micromolar activity in a scintillation proximity assay. Chu M. 

et al, Bioorganic and Medicinal Chemistry Letters 9:1949-1952. Nanomolar potency 
against the HCV NS3 protease enzyme has been achieved by the design of selective 
inhibitors based on the macromolecule eglin c. Eglin c, isolated from leech, is a potent 
inhibitor of several serine proteases such as S. griseus proteases A and B, a-chymotxypsin, 

20 chymase and subtilisin. Qasim M.A. et al, Biochemistry 36:1598-1607, 1997. 

HCV helicase inhibitors have also been reported. U.S. Patent No. 5,633,358 to 
Diana G.D. et al; PCT Publication No. WO 97/36554 of Diana G.D. et al. There are a few 
reports of HCV polymerase inhibitors: some nucleotide analogues, gliotoxin and the natural 
product cerulenin. Ferrari R. et al, Journal of Virology 73:1649-1654, 1999; Lohmann V. 
25 et al, Virology 249: 108-11 8, 1998. 

Antisense phosphorothioate oligodeoxynucleotides complementary to sequence 
stretches in the 5' non-coding region of the HCV, are reported as efficient inhibitors of 
HCV gene expression in in vitro translation and IIcpG2 HCV-luciferase cell culture 
systems. Alt M. et al, Hepatology 22:707-717, 1995. Recent work has demonstrated that 
30 nucleotides 326-348 comprising the 3' end of the NCR and nucleotides 371-388 located in 

the core coding region of the HCV RNA are effective targets for antisense-mediated 
inhibition of viral translation. Alt M. et al, Archives of Virology 142:589-599, 1997. U.S. 
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Patent No. 6,001,990 to Wands et al discloses oligonucleotides for inhibiting the 

replication of HCV. PCT Publication No. WO 99/29350 discloses compositions and 

methods of treatment for hepatitis C infection comprising the administration of antisense 

oligonucleotides that are complementary and hybridizable to HCV-RNA. U.S. Patent No. 

5 5,922,857 to Han et al disclose nucleic acids corresponding to the sequence of the 

pestivirus homology box IV area for controlling the translation of HCV. Antisense 

oligonucleotides as therapeutic agents have been recently reviewed (Galderisi U. et al, 

Journal of Cellular Physiology 181:251-257, 1999). 

Other compounds have been reported as inhibitors of IRES-dependent translation in 
10 HCV. Japanese Patent Publication JP-08268890 of Ikeda N et al\ Japanese Patent 

Publication JP-10101591 of Kai, Y. et al Nuclease-resistant ribozymes have been targeted 
at the IRES and recently reported as inhibitors in an HCV-poliovirus chimera plaque assay. 
Maccjak D.J. et al, Hepatology 30 abstract 995, 1999. The use of ribozymes to treat HCV 
is also disclosed in U.S. Patent No. 6,043,077 to Barber et al, and U.S. Patent Nos. 
15 5,869,253 and 5,610,054 to Draper et al 

Other patents disclose the use of immune system potentiating compounds for the 
treatment of HCV. For example, U.S. Patent No. 6,001,799 to Chretien et al discloses a 
method of treating hepatitis C in non-responders to interferon treatment by administering an 
immune system potentiating dose of thymosin or a thymosin fragment. U.S. Patent Nos. 
20 5,972,347 to Eder et al and 5,969,109 to Bona et al disclose antibody-based treatments for 

treating HCV. 

U.S. Patent No. 6,034,134 to Gold et al discloses certain NMDA receptor agonists 
having immunodulatory, antimalarial, anti-Borna virus and anti-Hepatitis C activities. The 
disclosed NMDA receptor agonists belong to a family of 1-amino-alkylcyclohexanes. U.S. 

25 Patent No. 6,030,960 to Morris-Natschke et al discloses the use of certain alkyl lipids to 

inhibit the production of hepatitis-induced antigens, including those produced by the HCV 
virus. U.S. Patent No. 5,922,757 to Chojkier et al discloses the use of vitamin E and other 
antioxidants to treat hepatic disorders including HCV. U.S. Patent No. 5,858,389 to 
Elsherbi et al discloses the use of squalene for treating hepatitis C. U.S. Patent No. 

30 5,849,800 to Smith et al discloses the use of amantadine for treatment of Hepatitis C. U.S. 

Patent No. 5,846,964 to Ozeki et al discloses the use of bile acids for treating HCV. U.S. 
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Patent No. 5,491,135 to Blough et al. discloses the use of N-(phosphonoacetyl)-L-aspartic 

acid to treat flaviviruses such as HCV. 

Other compounds proposed for treating HCV include plant extracts (U.S. Patent No, 
5,837,257 to Tsai et al, U.S. Patent No. 5,725,859 to Omer et al % and US. Patent No. 
5 6,056,961), piperidenes (U.S. Patent No. 5,830,905 to Diana et al), benzenedicarboxamides 

(U.S. Patent No. 5,633,388 to Diana et al) 9 polyadenylic acid derivatives (U.S. Patent No. 
5,496,546 to Wang et al), 2 , ,3 , -dideoxyinosine (U.S. Patent No. 5,026,687 to Yarchoan et 
a/.), benzimidazoles (U.S. Patent No. 5,891,874 to Colacino et al). 

In light of the fact that the hepatitis C virus has reached epidemic levels worldwide, 
10 and has tragic effects on the infected patient, there remains a strong need to provide new 

effective pharmaceutical agents to treat hepatitis C that has low toxicity to the host 

Therefore, it is an object of the present invention to provide a compound, method 
and composition for the treatment of a host infected with hepatitis C virus. 

SUMMARY OF THE INVENTION 

15 Compounds, methods and compositions for the treatment of hepatitis C infection are 

described that include an effective hepatitis C treatment amount of a jS-D- or /3-L-nucleoside 
of the Formulas (I) - (XVTE), or a pharmaceutical^ acceptable salt or prodrug thereof. 

In a first principal embodiment, a compound of Formula I, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



Y 




(i) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 



7 



WO 01/90121 



PCT/US01/16671 



sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a second principal embodiment, a compound of Formula n, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 



Y 




(n) 



wherein: 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 

OR 4 , NR 4 ^ 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
5 not limited to methyl, ethyl, propyl and cyclopropyl). 

In a third principal embodiment, a compound of Formula m, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



Y 




m 

10 wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
15 more substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a % peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

20 X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 ^ 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 
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In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 

acceptable salt or prodrug thereof, is provided: 



Y 




(IV) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R , R 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 
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Y 




(V) 



wherein: 



R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a sixth principal embodiment, a compound of Formula VI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




(VI) 
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R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a seventh principal embodiment, a compound selected from Formulas VII, VIII 
and IX, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; 




Base 



(vn) 



(vm) 



(IX) 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower 
alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is O, S, S0 2 or CH 2 . 

In a eighth principal embodiment, a compound of Formulas X, XI and. XII, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower .alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 




(X) 



(XI) 



(xn) 
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X is O, S, S0 2 or CH 2 . 

In a ninth principal embodiment a compound selected from Formulas XIQ, XIV and 
XV, or a pharmaceutical!;/ acceptable salt or prodrug thereof, is provided: 




5 (Xm) (XIV) (XV) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

10 (including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable of 

1 5 providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

20 X is O, S, S0 2 or CH 2 . 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a pharmaceutically acceptable salt or prodrug thereof: 




(XVI) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 
pi bond; and 



Xis O, S, S0 2 or CH 2 . 



In a eleventh principal embodiment the invention provides a compound of Formula 
XVII, or apharmaceutically acceptable salt or prodrug thereof: 




(XVII) 



15 



WO 01/90121 



PCT7US01/16671 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 

X is O, S, S0 2 or CH 2 . 

In an twelfth principal embodiment, the invention provides a compound of Formula 
XVm, or a pharmaceutically acceptable salt or prodrug thereof: 




(XVIQ) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
5 (including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
10 providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)O(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2j NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

15 R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(lower- 
alkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 
20 XisO,S,S0 2 orCH 2 . 

The /3-D- and j8-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readily 
25 determine the spectrum of activity by evaluating the compound in the assays described 

herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
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EC 50 ). In preferred embodiments the compound exhibits an EC50 of less than 25, 15, 10, 5, 

or 1 micromolar. 

In another embodiment, the active compound can be administered in combination or 
alternation with another anti-HCV agent. In combination therapy, an effective dosage of 
5 two or more agents are administered together, whereas during alternation therapy an 

effective dosage of each agent is administered serially. The dosages will depend on 
absorption, inactivation, and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be further understood that for any particular 
10 subject, specific dosage regimens and schedules should be adjusted over time according to 

the individual need and the professional judgment of the person administering or 
supervising the administration of the compositions. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

15 (1) an interferon and/or ribavirin (Battaglia, A.M. et al, Ann. Pharmacother. 34:487- 

494, 2000); Berenguer, M. et al Antivir. Ther. 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al, Preparation and use of amino acid 
20 derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 

Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

25 (3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 

derivatives (Sudo K. et al, Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processing a /?ara-phenoxyphenyl group; 

30 (4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 

HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
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Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 

cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al X EBS Letters 
421:217-220; TakeshitaN. etal Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al t Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated from the fungus Penicillium griscofuluum, which demonstrates 
activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9:1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(QasimM.A. et aL, Biochemistry 36:1598-1607, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al, Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. et al, Virology 249:108-1 18, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5 3 non-coding region (NCR) of the HCV (Alt M. et al, 
Hepatology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. et al, 
Archives of Virology 142:589-599, 1997; Galderisi U. et al, Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of IRES-dependent translation (Dceda N et al, Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 
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(12) Nuclease-resistant ribozymes (Maccjak D J. et aL 9 Hepatology 30 abstract 995, 

1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al\ alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 

5 a/.), vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et aL), 

squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et aL), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et aL), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et aL), polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et aL), 2 , ,3 , -dideoxyinosine (U.S. Patent 
10 No. 5,026,687 to Yarchoan et aL), and benzimidazoles (U.S. Patent No. 5,891,874 to 

Colacino etaL). 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as well as other known nucleosides, FIAU and Ribavirin, which are 
1 5 used as comparative examples in the text. 

Figure 2 is a line graph of the pharmacokinetics (plasma concentrations) of p-D-2'- 
CH 3 -riboG administered to six Cynomolgus Monkeys over time after administration. 

Figure 3 a and 3b are line graphs of the pharmacokinetics (plasma concentrations) of 
p_D-2'-CH 3 -riboG administered to Cynomolgus Monkeys either intravenously (3a) or 
20 orally (3b) over time after administration. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as disclosed herein is a compound, method and composition for the 
treatment of hepatitis C in humans or other host animals, that includes administering an 
effective HCV treatment amount of a /3-D- or j3-L-nucleoside as described herein or a 
25 pharmaceutical^ acceptable salt or prodrug thereof, optionally in a pharmaceutically 

acceptable carrier. The compounds of this invention either possess antiviral (i.e., anti-HCV) 
activity, or are metabolized to a compound that exhibits such activity. 
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In summary, the present invention includes the following features: 

(a) /3-D- and /3-L-nucleosides, as described herein, and pharmaceutically 
acceptable salts and prodrugs thereof; 

(b) /3-D- and /3-L-nucleosides as described herein, and pharmaceutically 
acceptable salts and prodrugs thereof for use in the treatment or prophylaxis of an HCV 
infection, especially in individuals diagnosed as having an HCV infection or being at risk 
for becoming infected by HCV; 

(c) use of these /3-D- and /3-L-nucleosides, and pharmaceutically acceptable salts 
and prodrugs thereof in the manufacture of a medicament for treatment of an HCV 
infection; 

(d) pharmaceutical formulations comprising the /3-D- or /3-L-nucleosides or 
pharmaceutically acceptable salts or prodrugs thereof together with a pharmaceutically 
acceptable carrier or diluent; 

(e) /3-D- and /3-L-nucleosides as described herein substantially in the absence of 
enantiomers of the described nucleoside, or substantially isolated from other chemical 
entities; 

(f) processes for the preparation of /3-D- and /3-L-nucleosides, as described in 
more detail below; and 

(g) processes for the preparation of /3-D- and /3-L-nucleosides substantially in the 
absence of enantiomers of the described nucleoside, or substantially isolated from other 
chemical entities. 

I, Active Compound, and Physiologically Acceptable Salts and Prodru2s Thereof 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 
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Y 




0) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
5 stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 

sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
10 group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 

or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
15 OR 4 , NR^NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

20 R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H; 

X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 
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In a second principal embodiment, a compound of Formula n, or a pharmaceutically 

acceptable salt or prodrug thereof, is provided: 



Y 




(n) 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula II, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H; 

X 2 isHorNH 2 ; and 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a third principal embodiment, a compound of Formula m, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR^NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula HI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H; 
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X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 

stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 

sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 

wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 

1 2 

group which when administered in vivo is capable of providing a compound wherein R , R 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H or CH 3 ; and 



Y 




(IV) 



wherein: 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isHorCH 3 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 



Y 




(V) 



wherein: 
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In a sixth principal embodiment, a compound of Formula VI, or a pharmaceutically 

acceptable salt or prodrug thereof, is provided: 



Y 




wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^^NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula VI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H or CH 3 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 
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In a seventh principal embodiment, a compound selected from Formulas VII, VIE 
and IX, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alky] 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 
-0(lower alkyl), -0(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower 
alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is O, S, S0 2 , or CH 2 . 

In a first preferred subembodiment, a compound of Formula VII, VIII or IX, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O, S, S0 2 orCH 2 . 




Base 



(vn) 



(vm) 



(IX) 
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In a second preferred subembodiment, a compound of Formula VII, VDI or IX, or a 

phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 isalkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula VTI, Vm or IX, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 isalkyl; and 

X is O. 

In a eighth principal embodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided: 




(X) (xi) pan) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
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phannaceutically acceptable leaving group which when administered in vivo is enable of 

providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(k>wer acyl), -O(alkyl), - 
Oflower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(loweralkyl) 2 , -N(acyl) 2 ; and 

Xis O, S, S0 2 orCH 2 . 

In a first preferred sub embodiment, a compound of Formula X, XI or XII, or a 
phannaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula X, XI or XII, or a 
phannaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 is alkyl; and 

Xis O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula X, XI or XII, or a 
phannaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H or phosphate; 
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R 6 isalkyl;and 
Xis O. 

In even more preferred subembodiments, a compound of Formula XI, or its 
pharmaceutical^ acceptable salt or prodrug, is provided: 




(XI) 

wherein: 

Base is a purine or pyrimidine base as defined herein; optionally substituted with an amine 
or cyclopropyl (e.g., 2-amino, 2,6-diamino or cyclopropyl guanosine); and 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate. 

In a ninth principal embodiment a compound selected from Formula XIII, XIV or 
XV, or a pharmaceutical^ acceptable salt or prodrug thereof, is provided: 




pan) (xiv) (xv) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 
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R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 

more substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(aUcyl), ~0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula Xm, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XIII, XIV or XV, or 
a pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 is alkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula XQI, XTV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
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R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O. 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a pharmaceutical^ acceptable salt or prodrug thereof: 



Base 



I 


K 10 v I 


I 8 






p 


1 

I 


'< I 


F 

t 7 




(XVI) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l and R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), -Oflower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -NGower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
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alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 

pi bond; and 

X is O, S, SO2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula XVI, or its 
5 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
10 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, CD- 
IS alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; 

(5) R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

20 pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phen ^group is 
optionally substituted with one or more substituents as described in the definition of aryl 

25 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyL, chloro, bromo, fluoro, 
iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are 

30 independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower alkyl), 

chlorine, bromine, or iodine; and (6) X is O, S, S0 2 or CH 2 . 
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In a third preferred subembodiment, a compound of Formula XVI, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 

iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 are 

independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 

N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, 

S, S0 2 or CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl. 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (5) R 8 and R 10 are independently H, 
alkyl (including lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fifth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
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monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

5 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl; (4) R 7 and R 9 are independently OR 1 ; (5) R 8 and R 10 are independently H, alkyl 

(including lower alkyl), chlorine, bromine or iodine; and (6) X is O, S, SO2 or CH 2 . 

10 In a sixth preferred subembodiment, a compound of Formula XVI, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

15 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 

20 R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 

alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, S, S0 2 , or CH 2 . 

In a seventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

25 pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 

30 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 
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alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 

di(loweralkyl)amino; (5) R 8 and R 10 are independently H, alkyl (including lower alkyl), 

chlorine, bromine or iodine; and (6) X is O. 

In a eighth preferred subembodiment, a compound of Formula XVI, or its 
5 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrrolidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

10 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

15 chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

20 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

25 cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower 

30 alkyl), chlorine, bromine or iodine; and (6) X is O. 

In a tenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O- 

alkenyl, chlorine, bromine, iodine, NO z , amino, loweralkylamino, or di(loweralkyl)amino; 

(5) R 8 and R 10 are hydrogen; and (6) X is O. 

In an eleventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 
are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

In a twelfth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 , 
orCH 2 . 

In a thirteenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including 
lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fourteenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
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(4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 

vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 
di(loweralkyl)amino; (5) R 8 and R 10 are hydrogen; and (6) X is O. 

In even more preferred subembodiments, a compound of Formula XVI, or its 
5 pharmaceutical acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

10 (1) Base is cytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 

hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
15 (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

20 (1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R l is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 is hydrogen and R 9 
25 is hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is S0 2 ; 
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(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R and R 9 are hydroxyl; 

(5) R 8 and R 10 are hydrogen; and (6) X is CH 2 ; 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVH, or a pharmaceutically acceptable salt or prodrug thereof: 




(XVII) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 
ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 
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X is O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
5 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

10 cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

15 Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 

di(loweralkyl)-amino; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a second preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 

20 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

25 cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, 

30 bromine, or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phannaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 

di(loweralkyl)-amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or 

iodine; and (6) X is O. 

In a fourth preferred subembodiment, a compound of Formula XVII, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or diQoweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a fifth preferred subembodiment, a compound of Formula XVII, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

5 R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine 

or iodine; and (6) X is O. 

In a sixth preferred subembodiment, a compound of Formula XVII, or its 
10 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
15 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
20 chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
diOoweralkyl)amino; (5) R 10 is H; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVII, or its 
25 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
30 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
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R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O. 

In an eighth preferred subembodiment, a compound of Formula XVII, or its 
5 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 

(4) R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or 

10 iodine; and (6) X is O, S, S0 2 , or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
15 bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 

are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a tenth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
20 (4) R 7 and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In even more preferred subembodiments, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 10 is hydrogen; and (6) X is O; 

25 (1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
30 hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 
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(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is CH 2 , 

In an twelfth principal embodiment the invention provides a compound of Formula 
XVIII, or a pharmaceutical^ acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 is independently H; phosphate (including monophosphate, diphosphate, triphosphate, or 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 




(XVHI) 
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wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 

group which when administered in vivo is capable of providing a compound wherein R l is 

5 independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), ~C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

10 R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, lower alkylamino, or 
di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 

15 XisO,S,S0 2 orCH 2 . 

In a first preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

20 (including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

25 vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl; (4) R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), 
alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, 
loweralkylamino or di(loweralkyl)amino; (5) R 8 is H, alkyl (including lower alkyl), 
chlorine, bromine or iodine; and (6) X is O, S, S0 2 or CH 2 . 

30 In a second preferred subembodiment, a compound of Formula XVTH, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di-(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(lower-alkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVHI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

5 R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, Oalkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2) amino, loweralkylamino, or 

di(loweralkyl)amino; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

10 and (6) X is O. 

In a fifth preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

15 (including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

20 vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a sixth preferred subembodiment, a compound of Formula XVIII, or its 
25 pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
30 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
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R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVUI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2j amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O. 

In an eighth preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 
are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a tenth preferred subembodiment, a compound of Formula XVUI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 

(4) R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O. 

In even more preferred subembodiments, a compound of Formula XVIII, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: 

5 (1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
10 hydroxyl; (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

15 (1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 

hydroxyl; (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R l is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
20 (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is S; 

25 (1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is CH 2 . 
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The jff-D- and j3-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readily 
5 determine the spectrum of activity by evaluating the compound in the assays described 

herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
10 EC50). In preferred embodiments the compound exhibits an EC50 of less than 15 or 10 

micromolar, when measured according to the polymerase assay described in Ferrari et al, 
Jnl ofVir., 73:1649-1654, 1999; Ishii et al 9 Hepatology, 29:1227-1235,1999; Lohmann et 
al, Jnl of Bio. Chem., 274:10807-10815, 1999; or Yamashita et al, Jnl of Bio. Chem., 
273:15479-15486, 1998. 

15 The active compound can be administered as any salt or prodrug that upon 

administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself. Nonlimiting examples are the phannaceutically 
acceptable salts (alternatively referred to as "physiologically acceptable salts"), and a 
compound that has been alkylated or acylated at the 5 5 -position or on the purine or 

20 pyrimidine base (a type of "phannaceutically acceptable prodrug"). Further, the 

modifications can affect the biological activity of the compound, in some cases increasing 
the activity . over the parent compound. This can easily be assessed by preparing the salt or 
prodrug and testing its antiviral activity according to the methods described herein, or other 
methods known to those skilled in the art. 

25 II. Definitions 

The term alkyl, as used herein, unless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically Ci to 
C10, and specifically includes methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, 
*-butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, 
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cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-dimethylbutyl. The tenn 

includes both substituted and unsubstituted alkyl groups. Moieties with which the alkyl 

group can be substituted are selected from the group consisting of hydroxyl, amino, 

alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic 

5 acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known to 

those skilled in the art, for example, as taught in Greene, et al 9 Protective Groups in 

Organic Synthesis. John Wiley and Sons, Second Edition, 1991, hereby incorporated by 

reference. 

The term lower alkyl, as used herein, and unless otherwise specified, refers to a Ci to 
10 C 4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl 

group, including both substituted and unsubstituted forms. Unless otherwise specifically 
stated in this application, when alkyl is a suitable moiety, lower alkyl is preferred. 
Similarly, when alkyl or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl 
is preferred. 

1 5 The term alkylamino or arylamino refers to an amino group that has one or two alkyl 

or aryl substituents, respectively. 

The term protected" as used herein and unless otherwise defined refers to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or 
for other purposes. A wide variety of oxygen and nitrogen protecting groups are known to 
20 those skilled in the art of organic synthesis. 

The term aryl, as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and 
unsubstituted moieties. The aryl group can be substituted with one or more moieties 
selected from the group consisting of hydroxyl, amino, alkylamino, arylamino, alkoxy, 
25 aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 

either unprotected, or protected as necessary, as known to those skilled in the art, for 
example, as taught in Greene, et al, Protective Groups in Organic Synthesis, John Wiley 
and Sons, Second Edition, 1991. 

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent. The 
30 term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent. 

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro. 
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The term purine or pyrimidine base includes, but is not limited to, adenine, N 6 - 

alkylpurines, IS^-acylpurines (wherein acyl is C(0)(alkyl, aryl, alkylaryl, or arylalkyl), N 6 - 

benzylpurine, IS^-halopurine, N^vinylpurine, IS^-acetylenic purine, N^-acyl purine, 

N*-hydroxyalkyl purine, N^-thioalkyl purine, N 2 -alkylpurines, N 2 -alkyl-6-thiopurines, 

5 thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6-azapyrimidine, including 

6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil, 

C 5 -alkylpyrimidines, C 5 -benzylpyrimidines, C 5 -halopyrimidines, C 5 -vinylpyrimidine, C 5 - 

acetylenic pyriiiiidine, C 5 -acyl pyrimidine, C 5 -hydroxyalkyl purine, C 5 -amidopyrimidine, 

C 5 -cyanopyrimidine, C 5 -nitropyrimidine, C 5 -aminopyrimidine, N 2 -alkylpurines, N 2 -alkyl- 

10 6-thiopurines, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, 

pyrrolopyrimidinyl, and pyrazolopyrimidinyl. Purine bases include, but are not limited to, 
guanine, adenine, hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen 
and nitrogen groups on the base can be protected as necessary or desired. Suitable 
protecting groups are well known to those skilled in the art, and include trimethylsilyl, 

15 dimethylhexylsilyl, f-butyldimethylsilyl, and *-butyldiphenylsilyl, trityl, alkyl groups, and 

acyl groups such as acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl. 

The term acyl refers to a carboxylic acid ester in which the non-carbonyl moiety of 
the ester group is selected from straight, branched, or cyclic alkyl or lower alkyl, 
alkoxyalkyl including methoxymethyl, aralkyl including benzyl, aryloxyalkyl such as 

20 phenoxymethyl, aryl including phenyl optionally substituted with chloro, bromo, fluoro, 

iodo, Ci to C 4 alkyl or Ci to C 4 alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl 
including methanesulfonyl, the mono, di or triphosphate ester, trityl or monomethoxytrityl, 
substituted benzyl, trialkylsilyl (e.g. dimethyl-t-butylsilyl) or diphenylmethylsilyl. Aryl 
groups in the esters optimally comprise a phenyl group. The term "lower acyl" refers to an 

25 acyl group in which the non-carbonyl moiety is a lower alkyl. 

As used herein, the term "substantially free of or "substantially in the absence of 
refers to a nucleoside composition that includes at least 85 or 90% by weight, preferably 
95% to 98 % by weight, and even more preferably 99% to 100% by weight, of the 
designated enantiomer of that nucleoside. In a preferred embodiment, in the methods and 
30 compounds of this invention, the compounds are substantially free of enantiomers. 
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Similarly, the term "isolated" refers to a nucleoside composition that includes at 

least 85 or 90% by weight, preferably 95% to 98 % by weight, and even more preferably 

99% to 100% by weight, of the nucleoside, the remainder comprising other chemical 

species or enantiomers. 

The term "independently" is used herein to indicate that the variable which is 
independently applied varies independently from application to application. Thus, in a 
compound such as R"XYR", wherein R" is "independently carbon or nitrogen," both R" can 
be carbon, both R" can be nitrogen, or one R" can be carbon and the other R" nitrogen. 

The term host, as used herein, refers to an unicellular or multicellular organism in 
which the virus can replicate, including cell lines and animals, and preferably a human. 
Alternatively, the host can be carrying a part of the hepatitis C viral genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the HCV 
genome and animals, in particular, primates (including chimpanzees) and humans. In most 
animal applications of the present invention, the host is a human patient. Veterinary 
applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term "pharmaceutically acceptable salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 
ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived from pharmaceutically acceptable inorganic or 
organic bases and acids. Suitable salts include those derived from alkali metals such as 
potassium and sodium, alkaline earth metals such as calcium and magnesium, among 
numerous other acids well known in the pharmaceutical art. Pharmaceutically acceptable 
prodrugs refer to a compound that is metabolized, for example hydrolyzed or oxidized, in 
the host to form the compound of the present invention. Typical examples of prodrugs 
include compounds that have biologically labile protecting groups on a functional moiety of 
the active compound. Prodrugs include compounds that can be oxidized, reduced, 
aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, 
dealkylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
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compound. The compounds of this invention possess antiviral activity against HCV, or are 

metabolized to a compound that exhibits such activity. 

HL Nucleotide Salt or Prodrug Formulations 

In cases where compounds are sufficiently basic or acidic to form stable nontoxic 
5 acid or base salts, administration of the compound as a pharmaceutically acceptable salt 

may be appropriate. Examples of pharmaceutically acceptable salts are organic acid 
addition salts formed with acids, which form a physiological acceptable anion, for example, 
tosylate, methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, 
ascorbate, a-ketoglutarate, and ^-glycerophosphate. Suitable inorganic salts may also be 
10 formed, including, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutically acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
15 of carboxylic acids can also be made. 

Any of the nucleosides described herein can be administered as a nucleotide prodrug 
to increase the activity, bioavailability, stability or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, alkylation, 
acylation or other lipophilic modification of the mono, di or triphosphate of the nucleoside 
20 will increase the stability of the nucleotide. Examples of substituent groups that can replace 

one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, carbohydrates, 
including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. Jones and N. 
Bischofberger, Antiviral Research, 27 (1995) 1-17. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect. 

25 The active nucleoside can also be provided as a 5'-phosphoether lipid or a 5'-ether 

lipid, as disclosed in the following references, which are incorporated by reference herein: 
Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest E.K., D.L.W., and C. Piantadosi. 1990. 
"Novel membrane-interactive ether lipid analogs that inhibit infectious HIV-1 production 
and induce defective virus formation." AIDS Res. Hum. Retro Viruses. 6:491-501; 

30 Piantadosi, C, J. Marasco C.J., S.L. Moxris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, 
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K.S. Ishaq, L.S. Kucera, N. Iyer, C.A. Wallen, S. Piantadosi, and EJ. Modest. 1991. 

"Synthesis and evaluation of novel ether lipid nucleoside conjugates for anti-HIV activity." 

7. Med. Chem. 34:1408.1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M. 

Stuhmiller, G.M. T. van Wijk, and H. van den Bosch. 1992. "Greatly enhanced inhibition 

5 of human immunodeficiency virus type 1 replication in CEM and HT4-6C cells by 3'- 

deoxythymidine diphosphate dimyristoylglycerol, a lipid prodrug of 3,-deoxythymidine." 

Antimicrob. Agents Chemother. 36:2025.2029; Hosetler, K.Y., L.M. Stuhmiller, H.B. 

Lenting, H. van den Bosch, and D.D. Richman, 1990. "Synthesis and antiretroviral activity 

of phosphoUpid analogs of azidothymidine and other antiviral nucleosides." Biol. Chem. 

10 265:61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents 
that can be covalently incorporated into the nucleoside, preferably at the 5*-OH position of 
the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, 
1992, Yatvin et aL); 5,194,654 (Mar. 16, 1993, Hostetler et aL, 5,223,263 (June 29, 1993,. 

15 Hostetler et aL); 5,256,641 (Oct. 26, 1993, Yatvin et aL); 5,41 1,947 (May 2, 1995, Hostetler 

et aL); 5,463,092 (Oct. 31, 1995, Hostetler et aL); 5,543,389 (Aug. 6, 1996, Yatvin et aL); 
5,543,390 (Aug. 6, 1996, Yatvin et aL); 5,543,391 (Aug. 6, 1996, Yatvin et aL); and 
5,554,728 (Sep. 10, 1996; Basava et aL), all of which are incorporated herein by reference. 
Foreign patent applications that disclose lipophilic substituents that can be attached to the 

20 nucleosides of the present invention, or lipophilic preparations, include WO 89/02733, W0 

90/00555, W0 91/16920, W0 91/18914, W0 93/00910, W0 94/26273, W0 96/15132, EP 0 
350 287, EP 93917054.4, and W0 91/19721. 

IV. Combination and Alternation Therapy 

It has been recognized that drug-resistant variants of HCV can emerge after 
25 prolonged treatment with an antiviral agent. Drug resistance most typically occurs by 

mutation of a gene that encodes for an enzyme used in viral replication. The efficacy of a 
drug against HCV infection can be prolonged, augmented, or restored by administering the 
compound in combination or alternation with a second, and perhaps third, antiviral 
compound that induces a different mutation from that caused by the principle drug. 
30 Alternatively, the pharmacokinetics, biodistribution or other parameter of the drug can be 

altered by such combination or alternation therapy. In general, combination therapy is 



56 



WO 01/90121 PCT/US01/16671 
typically preferred over alternation therapy because it induces multiple simultaneous 

stresses on the virus. 

Nonlinoiting examples of antiviral agents that can be used in combination with the 
compounds disclpsed herein include: 

5 (1) an interferon and/or ribavirin (Battaglia, A.M. et al , Ann, Pharmacother. 34:487- 

494, 2000); Berenguer, M. et al Antivir. Ther. 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al, Preparation and use of amino acid 
10 derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 

Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

15 (3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 

derivatives(Sudo K. et al 9 Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processing a />ara-phenoxyphenyl group; 

20 (4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 

HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al J. EBS Letters 
25 421:217-220; Takeshita N. et al Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated from the fungus Penicillium griscofuluum, which demonstrates 

30 activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 

Chemistry Letters 9:1949-1952); 
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(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 

(QasimM.A. etal, Biochemistry 36:1598-1607 r , 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al, Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. et al, Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al, 
Hepatology 22:101-111, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the ECV RNA (Alt M. et al, 
Archives of Virology 142:589-599, 1997; GalderisiU. et al, Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of IRES-dependent translation (Ikeda N et al, Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 

(12) Nuclease-resistant ribozymes. (Maccjak D.J. et al, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al), alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
al), vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et al), polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al), 2 , ,3 l -dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yarchoan et al), and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colacino et al). 
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V. Pharmaceutical Compositions 

Hosts, including humans, infected with HCV, or a gene fragment thereof, can be 
treated by administering to the patient an effective amount of the active compound or a 
pharmaceutically acceptable prodrug or salt thereof in the presence of a pharmaceutically 
5 acceptable carrier or diluent. The active materials can be administered by any appropriate 

route, for example, orally, parenterally, intravenously, intradermally, subcutaneously, or 
topically, in liquid or solid form. 

A preferred dose of the compound for HCV will be in the range from about 1 to 50 
mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more generally 0.1 to about 100 
10 mg per kilogram body weight of the recipient per day. The effective dosage range of the 
pharmaceutically acceptable salts and prodrugs can be calculated based on the weight of the 
parent nucleoside to be delivered. If the salt or prodrug exhibits activity in itself, the 
effective dosage can be estimated as above using the weight of the salt or prodrug, or by 
other means known to those skilled in the art. 

15 The compound is conveniently administered in unit any suitable dosage form, 

including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. A oral dosage of 50-1000 mg is usually convenient. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 jxM, preferably about 1.0 to 
20 10 /xM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% 

solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 

The concentration of active compound in the drug composition will depend on 
absorption, inactivation and excretion rates of the drug as well as other factors known to 

25 those of skill in the art. It is to be noted that dosage values will also vary with the severity 

of the condition to be alleviated. It is to be further understood that for any particular 
subject, specific dosage regimens should be adjusted over time according to the individual 
need and the professional judgment of the person administering or supervising the 
administration of the compositions, and that the concentration ranges set forth herein are 

30 exemplary only and are not intended to limit the scope or practice of the claimed 

composition. The active ingredient may be administered at once, or may be divided into a 
number of smaller doses to be administered at varying intervals of time. 
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A preferred mode of administration of the active compound is oral. Oral 

compositions will generally include an inert diluent or an edible carrier. They may be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 

administration, the active compound can be incorporated with excipients and used in the 

5 form of tablets, troches, or capsules. Pharmaceutically compatible binding agents, and/or 

adjuvant materials can be included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 

10 as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; 

a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, in addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage unit forms can contain various other 

15 materials which modify the physical form of the dosage unit, for example, coatings of sugar, 

shellac, or other enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, ( 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 

20 The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 

mixed with other active materials that do not impair the desired action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, subcutaneous, or topical application can include the following 

25 components: a sterile diluent such as water for injection, saline solution, fixed oils, 

polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 

30 chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 

syringes or multiple dose vials made of glass or plastic. 



60 



WO 01/90121 PCT/US01/16671 

If administered intravenously, preferred carriers are physiological saline or 

phosphate buffered saline (PBS). 

In a preferred embodiment, the active compounds are prepared with carriers that will 
protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycohc acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation. 

Liposomal suspensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens) are also preferred as pharmaceutically acceptable 
carriers. These may be prepared according to methods known to those skilled in the art, for 
example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example, liposome formulations may be prepared by 
dissolving appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl 
phosphatidyl choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin film of dried lipid on the surface of the 
container. An aqueous solution of the active compound or its monophosphate, diphosphate, 
and/or triphosphate derivatives is then introduced into the container. The container is then 
swirled by hand to free lipid material from the sides of the container and to disperse lipid 
aggregates, thereby forming the liposomal suspension. 

VI. Processes for the Preparation of Active Compounds 

The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
alkylating the appropriately modified sugar, followed by glycosylation or glycosylation 
followed by alkylation of the nucleoside. The following non-limiting embodiments 
illustrate some general methodology to obtain the nucleosides of the present invention. 

A. General Synthesis of 1 '-C-Branched Nucleosides 

F-C-Branched ribonucleosides of the following structure: 
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R 9 R 7 

wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
5 acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 

-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 
pi bond; 

10 R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 

15 phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, brdmo-, fluoro-, or iodo-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. 
allyl); and 

20 X is O, S, S0 2 or CH 2 

can be prepared by one of the following general methods. 

1) Modification from the lactone 

The key starting material for this process is an appropriately substituted lactone. 
25 The lactone can be purchased or can be prepared by any known means including standard 

epimerization, substitution and cyclization techniques. The lactone can be optionally 
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protected with a suitable protecting group, preferably with an acyl or silyl group, by 

methods well known to those skilled in the art, as taught by Greene et al Protective Groups 

in Organic Synthesis, John Wiley and Sons, Second Edition, 1991. The protected lactone 

can then be coupled with a suitable coupling agent, such as an organometallic carbon 

5 nucleophile, such as a Grignard reagent, an organolithium, lithium dialkylcopper or R 6 - 

SiMe 3 in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 

r-alkylated sugar. 

The optionally activated sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleos ides and 
10 Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Oreanic Synthesis, John 
15 Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
20 Groups in O rganic Synthesis. John Wiley and Sons, Second Edition, 1991, and then the 2'- 

OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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2. Alternative method for the preparation of 1 '-C-branched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 
epimerization, such as alkaline treatment, substitution and coupling techniques. The hexose 
can be selectively protected to give the appropriate hexa-furanose, as taught by Townsend 
Chemistry of Nucleosides and Nucleotides, Plenum Press, 1994. 

The T-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a chloro, bromo, fluoro, iodo via acylation or halogenation, respectively. The 
optionally activated sugar can then be coupled to the BASE by methods well known to 
those skilled in the art, as taught by Townsend Chemistry of Nucleosides and Nucleotides, 
Plenum Press, 1994. For example, an acylated sugar can be coupled to a silylated base with 
a lewis acid, such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the 
appropriate solvent at a suitable temperature. Alternatively, a halo-sugar can be coupled to 
a silylated base with the presence of trimethylsilyltriflate. 
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The l'-CH 2 -OH, if protected, can be selectively deprotected by methods well known 

in the art. The resultant primary hydroxyl can be functionalized to yield various C-branched 

nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 

suitable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 

facilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 

hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile, such as a 

Grignard reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe3 in TBAF with the 

appropriate non-protic solvent at a suitable temperature. 

In a particular embodiment, the T-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 2 

.0R4 
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In addition, the L-enantiomers corresponding to the compounds of the invention can 
be prepared following the same general methods (1 or 2), beginning with the corresponding 
L-sugar or nucleoside L-enantiomer as starting material. 
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2 , -C-Branched ribonucleosides of the following structure: 

j BASE 
R 10 6 



7 



R 9 R 

wherein BASE is a purine or pyrimidine base as defined herein; 

5 R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 

cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

10 alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
15 more substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, bromo-, fluoro-, iodo-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); 
20 and 

X is O, S, S0 2 or CH 2 

can be prepared by one of the following general methods. 

/. Glycosylation of the nucleobase with an appropriately modified sugar 
25 The key starting material for this process is an appropriately substituted sugar with a 

2'-OH and 2'-H, with the appropriate leaving group (LG), for example an acyl group or a 
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chloro, bromo, fluoro or iodo. The sugar can be purchased or can be prepared by any 

known means including standard epimerization, substitution, oxidation and reduction 

techniques. The substituted sugar can then be oxidized with the appropriate oxidizing agent 

in a compatible solvent at a suitable temperature to yield the 2* -modified sugar. Possible 

5 oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid), Collins's 

reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium chlorochromate), pyridinium 

dichromate, acid dichromate, potassium permanganate, MnC>2, ruthenium tetroxide, phase 

transfer catalysts such as chromic acid or permanganate supported on a polymer, Cl 2 - 

pyridine, H 2 0 2 -ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper chromite, 

10 copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 

*-butoxide with another ketone) and A^bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2 , -alkylated sugar. The 
1 5 alkylated sugar can be optionally protected with a suitable protecting group, preferably with 

an acyl or silyl group, by methods well known to those skilled in the art, as taught by 
Greene et al Protective Groups in Organic Synthesis. John Wiley and Sons, Second 
Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
20 known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 

Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

25 Subsequently, the nucleoside can be deprotected by methods well known to those 

skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
30 desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 

by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2*- 
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OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 

activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 3 
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2, Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-OH and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins 's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn02, 
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ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 

supported on a polymer, CU-pyridine, H^CVammonium molybdate, NaBr0 2 -CAN, NaOCl 

in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 

Pondorf-Verley reagent (aluminum f-butoxide with another ketone) and N- 

bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et al Protective Groups in Organic Synthesis. 
John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Org anic S ynthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the compounds of the invention can 
be prepared following the same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside L-enantiomer as starting material. 

C. General Synthesis of 3 '-C-Branched Nucleosides 

3 '-C-Branched ribonucleosides of the following structure: 

BASE 




R 9 R 7 

wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
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acyl), -O(alkyl), -OOower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 

-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 

5 R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
10 phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, fluoro-, bromo-, iodo-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); 
and 

15 X is O, S, S0 2 or CH 2 

can be prepared by one of the following general methods. 

1. Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar 
20 with a 3 '-OH and 3 '-H, with the appropriate leaving group (LG), for example an acyl 
group or a chloro, bromo, fluoro, iodo. The sugar can be purchased or can be 
prepared by any known means including standard epimerization, substitution, 
oxidation and reduction techniques. The substituted sugar can then be oxidized with 
the appropriate oxidizing agent in a compatible solvent at a suitable temperature to 
25 yield the 3 '-modified sugar. Possible oxidizing agents are Jones reagent (a mixture 
of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) oxide, 
Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, Mn0 2 , ruthenium tetroxide, phase transfer 
catalysts such as chromic acid or permanganate supported on a polymer, Cl 2 - 
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pyridine, H 2 0 2 -ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper 
chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum r-butoxide with another ketone) and N-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard 
reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the 
ketone with the appropriate non-protic solvent at a suitable temperature, yields the 
3'-C-branched sugar. The 3'-C-branched sugar can be optionally protected with a 
suitable protecting group, preferably with an acyl or silyl group, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in 
Organic Synthesis , John Wiley and Sons, Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides 
and Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be 
coupled to a silylated base with a lewis acid, such as tin tetrachloride, titanium 
tetrachloride or trimethylsilyltriflate in the appropriate solvent at a suitable 
temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the 
presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis , John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, 
Second Edition, 1991, and then the 2 9 -OH can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted 
nucleoside with a 3'-OH and 3'-H. The nucleoside can be purchased or can be 
prepared by any known means including standard coupling techniques. The 
nucleoside can be optionally protected with suitable protecting groups, preferably 
with acyl or silyl groups, by methods well known to those skilled in the art, as taught 
by Greene et ah Protective Groups in Organic Synthesis, John Wiley and Sons, 
Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the 
appropriate oxidizing agent in a compatible solvent at a suitable temperature to yield 
the 2'-modified sugar. Possible oxidizing agents are Jones reagent (a mixture of 
chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's 
reagent (pyridinium chlorochromate), pyridinium dichromate, acid dichromate, 
potassium permanganate, MnQ 2 , ruthenium tetroxide, phase transfer catalysts such 
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as chromic acid or permanganate supported on a polymer, Cl 2 -pyridine, H 2 0 2 - 
ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper chromite, copper 
oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 
^butoxide with another ketone) and A^-bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by GreeneGreene et al Protective Groups in 
Organic Synthesis, John Wiley and Sons, Second Edition, 1991, 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis , John Wiley and Sons, 
Second Edition, 1991, and then the 2'-OH can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the compounds of the invention can 
be prepared following the same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside L-enantiomer as starting material. 



Examples 

Example jj Preparation of I'-C-methvlriboadenine via 6-amin o-9-f 1 -deoxv- B-D- 
psicofuranosvr>purine 

As another alternative method of preparation, the title compound could also be 
prepared according to a published procedure (J. Farkas, and F. Sorm, "Nucleic acid 
components and their analogues. XCIV. Synthesis of 6-amino-9-( 1 -deoxy- p-D- 
psicofiiranosyl)purine", Collect Czech. Chem. Commun. 1967, 32, 2663-2667. J. Farkas", 
Collect Czech. Chem. Commun. 1966, 31, 1535) (Scheme 7). 

Scheme 7 
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In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula I are prepared. 
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CI 
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TT 
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XJ 

XI 


XX 


oxx 


1 >XX2 


NH? 


TT 

xl 


XT 

XI 


TT 

XX 


QU 
oxx 


x^ixx2 


>JTT-c vcl onro twl 
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TT 
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STT 
oxx 
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F 
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TT 

xl 


XT 
Xl 


TT 
XT 
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OXX 


XNXX2 


CI 
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acetyl 


XT 

XT 


TT 
XX 


TT 

XT 


x>ixx2 


xnxx2 


acetyl 


XT 


XJ 
XX 


XX 
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acetyl 


XT 
XT 


TT 

XX 
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acetyl 
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XT 


TT 

XX 


H 

XX 
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acetyl 
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XV 
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acetyl 


TT 

xl 
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XT 


F 
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CI 


TT 

xi 


acetyl 
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NH2 
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T_T 
Xl 
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dL/Ctyi 
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H 
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xl 


apptvl 
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acetyl 
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OH 


XT 


dl/Ctyl 


acetyl 


H 


NH 2 


F 


TT 

XI 


acetyl 




H 


NH 2 


CI 


acetyl 


acetyl 




H 


NH 2 


NH 2 
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acetyl 


acetyl 


dcetyi 
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acetyl 


acetyl 
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H 
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OH 


acetyl 


acetyl 
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F 
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OH 
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H 
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F 


monopho sphate 


acetyl 
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diphosphate 
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acetyl 
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acetyl 
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acetyl 
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F 
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acetyl 
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H 
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CI 
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acetyl 
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XX 
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acetyl 
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TT 
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CI 


CTJ 
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H 
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H 


TT 

xl 


CI 


oMe 


H 


H 


TT 

H 


TT 
H 


CI 




H 


H 


TT 

H 


xi 


CI 


S -cyclopropyl 


monophosphate 


TT 
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Alternatively, the following nucleosides of Formula IV axe prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (IV) 



wherein: 
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J. 1JIA2 


NH? 


XX 


TT 
XX 


TT 

XX 


NH 2 


NH-cvclooroovl 


XT 


TT 

Xx 


TT 
XX 


x ^xx2 


OH 


XT 
li 


TT 

XX 


XX 


SH 


NH 2 


XT 
XI 


TT 

XX 


TT 

XX 


SH 


NH-c vcIodtod vl 


XT 

xl 


TT 
Xx 


TT 

XX 


SH 


OH 


acetyl 


XX 

XI 


TT 
XX 


H 


NHo 


acetyl 


XT 
Xx 


TT 

XX 


H 


TsTH-cvcloDronvl 


acexyi 


TT 

XX 


XX 


H 


OH 


acetyl 


TT 

XX 


XX 


F 


NH 2 


acetyl 


TT 

XX 


H 


F 


NH-cyclopropyl 


acetyl 


TT 

XX 


XX 


F 


OH 


TT 

ri 


acetyl 


av/Ctyt 


H 

XX 




TT 

xl 


acetyl 


o/-»o4-\7 , l 
at/CLyi 


XX 


T^^JTT-cvclonroovl 


TT 

xi 


acetyl 


aLrCiyi 


H 

XX 


OH 

V/XX 


acetyl 


doctyi 


avC L y X 


H 


NH 2 


acetyl 




avwiyi 


H 


NH-cyclopropyl 


acetyl 


dvctyi 


aVt»L_y J. 


H 


OH 


ITlOIlOpilO Spiiate 


ductyi 


<lvv L Jr J. 


H 


NH 2 


monoplio sphate 


acetyl 


<t^wtyi 


H 


NH-cvcloorotjvl 


monopxio spna te 


dvctyi 




H 

XX 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 
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R 


R 


R 


A 


V 
X 






acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula VII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 




5 (VII) 



wherein: 



R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


o 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


o 


Hypoxanthine 


H 


H 


H 


CH 3 


o 


2.4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


o 


Thymine 


H 


H 


H 


CH 3 


o 


Cytosine 


H 


H 


H 


CH 3 


o 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


o 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


o 


Uracil 


H 


H 


H 


CH 3 


o 


5-Fluorouracil 


H 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluraci 


H 


H 


H 


CH 3 


s 


Hypoxanthine 
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R 


R 


R 


n6 


Y 


Base 


H 


H 


TT 

H 


/-ITT 


c 


j^iocei^iuiyiiii-i-i.c 


H 


H 


H 


CH 3 


s 


Thymine 


H 


TT 

H 


TT 




c 
0 




H 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl jcyiosine 


H 


H 


TT 

H 


pTT 


c 


ai ace xy 1 j cyio sine 


H 


H 


H 


CH 3 


s' 


Uracil 


H 


H 


TT 

H 


pTT 


Q 

0 


^ T71n/\i*/\ii't , ci/ % i 1 

j-r luorourdcii 


monophosphate 


H 


TT 

H 


/-ITT 
UM3 


r\ 
\J 


0 A Ci 

Diacetyluracil 


monqphosphate 


H 


TT 

H 


pTT 
CH3 


r\ 
\J 


riypoxanuiine 


monophosphate 


H 


H 


CH3 


/-v 

u 


u lac eiyiinym 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


TT 

Jti 


CJI3 




^✓yiosme 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl jcyxosine 


monophosphate 


H 


TT 

H 


PTT 


U 


A /XT XT 

uiaceiyi jcyiosme 


monophosphate 


H 


H 


CH 3 


O 


Uracil 


monophosphate 


H 


TT 


/-ITT 

Uri 3 




D-r luorouracii 


monophosphate 


H 


TT 

H 


/-ITT 
CM3 


0 


Z,4-\J- 

Diacetyluracil 


monophosphate 


H 


TT 

H 


CH3 


0 
0 


Hypoxanthine 


monophosphate 


H 


H 


/—ITT 
CH3 


Cl 

b 


2,4-U- 

j^iaceiyitnyin 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monopno spnciie 




n 




s 


Cytosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cytosine 
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T)l 

R 


R 


D 3 

R 


R 6 

XV 


A 




monophosphate 


TT 

ri 


rl 




C 
O 


d.nsr Tsi- 

A\ flftptvl^pvtn^i'nft 


monophosphate 


H 


H 


ci-13 


s 


Uracil 


monophosphate 


TT 

H 


TT 

ri 


prr. 


c 
0 


j -r luoro uracil 


diphosphate 


TT 

rl 


TT 

rl 


t^ri.3 


r\ 
\J 


Diacetyluracil 


diphosphate 


TT 

rl 


TT 

rl 


pTJ. 
i^/ri.3 


w 


Wl/T^AV QTlTniTIIS 

rLypUAaliUiiilv? 


diphosphate 


TT 

ri 


TT 

rl 


v^ri3 




lj 1 c l y 1 my 111111 c 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


diphosphate 


TT 

H 


TT 

rl 


<^ri3 




tyrosine 


diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
dec iy 1 ^ cyxo sine 


diphosphate 


TT 

ri 


TT 

ri 


^xj-3 






diphosphate 


H 


H 


CH 3 


0 


Uracil 


diphosphate 


TT 

H 


TT 

rl 


L^ri3 


r\ 
kJ 


d -r luorouracii 


diphosphate 


TT 

ri 


TT 

ri 


V^xT3 


Q 


Diacetyluracil 


diphosphate 


TT 

rl 


TT 

ri 




Q 
O 


nypox dxLiiiiiic 


diphosphate 


TT 

rl 


TT 

ri 


L^ri3 


C 


0 A Ci 

u lacetyi inym 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


diphosphate 


TT 


TT 

rl 


pTT 


Q 


^ytosine 


triphosphate 


TT 

ri 


TT 

rl 


pTT 


r\ 
\J 


Diacetyluracil 


triphosphate 


TT 

rl 


TT 

ri 


v^ri3 


yJ 


nyp ox animne 


triphosphate 


TT 

rl 


TT 

ri 


rTTT 

v^ri3 


r\ 
\J 


o a c\ 

T^ia^efvltJivrmrie 

x/iovvijr imjrj uumw 


triphosphate 


H 


H 


CH 3 


0 


Thymine 


triphosphate 


H 


H 


CH 3 


0 


Cytosine 
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R 


u 2 

XV 


IV 


R* 

XV 


Y 
^v 


xJASv 


triphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 

a p Pit vl^fi vt o«5i n ft 


tnpnospnaie 


XT 
Xl 


XX 
XI 


ru. 

V-/XJ.3 


0 


4-fNJ XT. 

diacetyl)cytosine 


triphosphate 


H 


H 


CH 3 


0 


Uracil 


triphosphate 


tqr 
xl 


xl 


V/XJLj 


0 


~J X 1 UUl U tlx Owll 


triphosphate 


TT 

xl 


TT 
xl 


PTTo 


c 


2 4-0- 

Diacetyluracil 


tnpnospnate 




TT 
XI 


wXX3 


C 


TT vno y ntifh 1 n e 


tripnospnaie 


tt 

Xl 


TT 

XI 


wxi.3 


c 


2 4-0- 

Di ace tvlthvLTiine 


triphosphate 


H 


H 


CH 3 


S 


Thymine 


triphosphate 


TT 

xl 


XX 

xl 


VvXl 3 


c 

0 


PvtrvQi'nft 

V/ JT IValUv 


monophosphate 


monophosphate 


monopno spnaie 


v-JT3 




Diacetyluracil 


monophosphate 


monopno spnaie 


rnuiiupiiu opiiaic 


v^x? 3 


O 


WvnnYjmtrnne 

x. X Jr LJ UACU1 Ulluv 


monophosphate 


monopno spnaie 


iiiuiiu p ixu opildlC 


v>x 3 


0 


2 4-0- 

D i acet vlth vmine 

X- * X UvV l J l vxx jr xxxxxx^ 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


Thymine 


monophosphate 


monophosphate 


monopnospnaie 


V-/X3 


V-/ 


P"\/i"f\C1TI ft 

V/jr lAJolxlG 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


4-(N-mono- 

a r» fttvl ^ r* vtn Q"i n ft 


monopnospnaie 


monopno spnaie 


IIlUxlupilUopixCllc 


VxJ. 3 


O 


diacetvDcvtosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


monophosphate 


monopno spnate 


v-'X'3 


n 


S -/PI 1 1 nrm ITS c* \ 1 


monophosphate 


monophosphate 


monopnospnaie 


V^X*3 


C 


2 4.-0- 

Diacetyluracil 


monophosphate 


monopnospnaie 


IUUIlupilUbpild.lv 


PL?, 
V^»X , 3 


C 


TT vnnY antliiti r 

X -l-jrp w A. CLUilAJUUlW 


TTI On OTlVl O QT^ll 51 f"f* 
XlIAJXxU Lf XlAJ a L/X1CI4. w 


m on ntih n<5Tih ate 

iXIUllV/L/iiV OU lid l> v/ 


m ononho so h ate 




s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 
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R 1 


R z 


R 3 


R* 


X 


Base 


inoHopiio spiiaic 


lllVJIXlJUll\JoLJlX«.l.V/ 


m nnonli o^tjhate 




s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acetyl)cytosine 


monopno spnaie 


ITlOIlUpixLI S>pilcll.C 


tn on r»r> n o cnn ate 


CF^ 


s 


4-fNN- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monopnospnaie 


lXLKJl±\JVxX\J o LJ 11 tXLv/ 


m nn nnVi norVh ate 




s 


5 -Fluorouracil 


acetyl 


acetyl 


acetyl 


CF 3 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinvl 


s 


4-(N,n- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


o 


2-(N,N-diacetyl> 
sfiiariine 


IT 

xi 


XI 


XX 




o 


6-O-acetvl 
guanine 


H 


H 


H 


CH 3 


0 


8-fluoroguanine 


XT 
Xl 


XT 
XI 


w 


CH 3 


o 


guanine 


TT 

xl 


XT 
XI 


H 




o 


6-fN,N-diacetyl)- 
adenine 


H 


H 


H 


CH 3 


o 


2-fluoroadenine 


TT 
Xl 


XT 
XT 


XX 


CH 3 


o 


8-fluoroadenine 


XT 
XI 


XT 
XI 


H 

XX 


CH 3 


o 


2,8-difluoro- 
adenine 


IT 

Xl 


XT 
XI 


TT 

XX 


v^xxj 


o 


adenine 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl> 
guanine 


H 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 
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P 1 

xv 


P 2 

XV 


R 3 

XV i 


R 6 

XV 


V 


Rase 


H 


H 


H 


CH 3 


s 


8-fluoro guanine 


TT 

xl 


TT 

xl 


TT 
Xl 


V-/XX3 


c 


onanine 


TT 

XI 


II 
xl 


TJ 
XI 


v_^xx3 


c 


N-diacetvl V 
adenine 


H 


H 


H 


CH 3 


S 


2-fluoroadenine 


TT 

xi 


TT 

xl 


T_r 

xl 


r'TT 

V>xj.3 


c 


O~llUUIiJclU.CllJJ.lvP 


TT 

H 


TT 
±1 


TT 

xl 


^Xl3 


0 


z, 9 o - uxiiuuru - 
adenine 


TT 

xl 


TT 

XI 


T-T 
XI 




C 


ciHenitie 


monophosphate 


H 


H 


CH 3 


O 


2-(N,N-diacetyl)- 

mianine 


monophosphate 


TT 

xl 


TJ 

XI 


V-/Xi 3 






monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monophosphate 


TT 
Xl 


TJ 
XI 


v^ii-3 


0 


criiaTiiYif* 


monopnospnate 


TT 
Xi 


TJ 
XI 


V/XX 3 




6-fN N-diacetvli- 
adenine 


monophosphate 


H 


H 


CH 3 


O 


2-fluoroadenine 


monophosphate 


TT 

xl 


TJ 

xl 




n 


R _ fl n f\vr% 51 An 1 n f» 
O-llUUl UaU.CllJJ.lC 


monophosphate 


TT 

xi 


TT 

xl 


V-/XI3 


r\ 
\J 


Zr } O "Ulll U.U1 U 

adenine 


monophosphate 


TT 

xl 


Tjr 
XI 


pTJ 




CtvJClliXLC 


monophosphate 


H 


H 


CH 3 


S 


2-(N,N-diacetyl)- 

oiiam'tif* 


monopho sphate 


TT 

xl 


TJ 
Xl 


V^Xl3 


c 


u v./ ctv/C 1 y 1 
onanine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monopno spnaie 


XI 


TJ 
XI 


\_/JLJL 3 


s 




monophosphate 


T_r 
Xl 


TJ 
XI 


v^XJ.3 


c 

0 


fi-fW "NT-Hi aretvIV 

adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroademne 
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u 1 

XV 


rv 


R 3 


XV 


X 


Base 


monopnospnaLe 


XT 

xl 


TT 




s 


2 8-difluoro- 
adenine 


monopno spna ie 


XX 

n 


TT 

XX 


v**x x 3 


s 


adenine 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
emanine 


uipnospnaie 


XT 

XI 


XX 




0 


6-O-acetvl 
guanine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoro guanine 


diphosphate 


XT 
XX 


XX 


\_/XX3 


0 


Qiianine 

j^miti 11 1 iv 


diphosphate 


TT 

xl 


XX* 
XX 


PTTo 


0 


6-fNT N-diacetvlV 
adenine 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


oipnospnaie 


XX 
XX 


XX 


CHi 

X 3 


0 


8 -fluoroadenine 


diphosphate 


XT 
XX 


TT 

XX 


V_^X X3 


0 


2 8-difluoro- 

^<)U VJ-i.il UUlv 

adenine 


diphosphate 


XT 
xl 


XT 
XX 


PTT^ 


V-/ 




diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
suanine 


cupnospnaie 


XX 
XX 


TT 

XX 


V-/XX3 


s 


6-O-acetvl 
guanine 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


diphosphate 


TT 

rl 


XI 
XX 


v-»xx3 


s 




diphosphate 


TT 

xl 


XX 
XX 


PTTo 


c 


6-flSF N-diacetvl 1- 
adenine 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


uipno spnate 


TT 
XX 


TT 

XX 


v>xx 3 


s 


8-fluoroadenine 


diphosphate 


TT 

xl 


TT 

XX 


PTT^ 
V-^xx3 


c 


2 R-difluoro~ 

*<jO VX111 UU1 VJ 

adenine 




H 


H 


CH 3 


s 


adenine 


triphosphate 


H 


H 


CH 3 


O 


2-(N,N-diacetyl)- 
guanine 
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R 


R 


K 


P 6 

xv 




JDa&C 


triphosphate 


TT 

H 


XT 

rl 


L/XT3 




VJ V-/ aUCLjrl 

onanine 


triphosphate 


H 


H 


CH 3 


O 


8-fluoroguanine 


triphosphate 


TT 
Jtl 


TT 

IX 




O 


guoiiiiiv 


triphosphate 


TT 

ti . 


TT 
Jl 




0 


cimt/iiijit/ 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


triphosphate 


TT 
ti 


TT 

rl 






O ~ U. UU1 tJ oUtJJ lilt/ 


triphosphate 


H 


H 


CH 3 


O 


2,8-difluoro- 

d.U.CLLUiC 


triphosphate 


H 


H 


CH 3 


O 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


TT 

H 


TT 
±1 




C 




triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


TT 
ti 


TT 

rl 


PTT 

v^ri3 


c 
0 


gUoLLLLLP 


triphosphate 


TT 

H 


TT 

rl 


L/Jtl 3 




all bl 1X11 w 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadeiiine 


triphosphate 


TT 

H 


TT 

rl 


v^rl3 


0 


O 11 UU1U aU.ClLU.lC 


triphosphate 


TT 
ti 


TT 

rl 


v^n.3 


c 


<L 9 O-LLIIIU.UI U~ 

adenine 


triphosphate 


TT 

Jbx 


TT 

rl 


uti.3 


c 


duexiiiic 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyI)- 

ni 1QH1 tip 

guanine 


monophosphate 


monophosphate 


monopho sphate 


v^r*3 


CI 


f\ C\— a f* ptx/1 

gUaXLUiC 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monopho sphate 


UF3 


\j 


(Til ItllTIP 

guanine 


monopno spnaie 


niUllULinUoLIUalC 


m on ntVh n QtYh n t ft 


^ 3 


O 


6-(N N-diacetvl 1- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


2-fluoroadenine 
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R 1 




R 3 


R 6 


X 


Base 


m nn nnVi r\ ctWi ate* 
IXXUJ-LUpiJlUapiialC 


■m nn rvnh a Qr> n at e 


m nn on Ti n snh ate 


CF 3 


o 


8-fluoroademne 


inonopnu opxid-ic 


m nn nnh o en n te 


m nn nnh n enh ate 


CF^ 


o 


2,8-difluoro- 
adenine 


m r^r* n cn ri 

muiiupiivj Dpiiaic 


m nnnnhnen hate 


m nnnn h n <mh ate 




o 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
guanine 


inuiiupxiu opixctic 


m nn nnh n <?nh ate 


m on onh o snhate 


CFi 


s 


6-0- acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


monopnospnaie 


m nn nnli n cn Vi n 1"P 
lllUllvJpilU opiidi-c 


m nn nnh n 9nh ate 




s 


guanine 


U lUllupilU opiia. IC? 


m nn rvnh n on Vi ate 


mononhosnhate 


CF 3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


monopno spna ie 


inuiiupiiu opiidLo 


m nn nn h n Qnh at e 


CF* 


s 


8- fluoroadenine 


monopno spnaie 


inonupiiu opiiaic 


m nn nnh n Qnh at e 

llli/llU UllVl dpilOlw 




s 


2,8-difluoro- 
adenine 


m on nnh n cnh ?i tf* 


m nn nnh n s*nh ate 


mononho snhate 


CF 3 


s 


adenine j 


acetyl 


acetyl 


acetyl 


CF 3 


o 


guanine 


acetyl 




aoetvl 


CFi 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula VHI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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__ — 

R 


R 


R° 


X 


Base 


H 


H 


CH 3 


o 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


0 


Hypoxanthine 


H 


H 


CH 3 j 


o 


2,4-O-Diacetylmymine 


H 


H 


CH 3 


o 


Thymine 


H 


H 


CH 3 


o 


Cytosine 


H 


H 


CH 3 


o 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


o 


Uracil 


H 


H 


CH 3 


o 


5-Fluorouracil 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


s 


Uracil 


H 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


H 


CH 3 


o 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


o 


Hypoxanthine 


monophosphate 


H 


CH 3 


o 


2,4-O-Diacetylthymine 


monophosphate 


H 


CH 3 


o 


Thymine 


monophosphate 


H 


CH 3 


o 


Cytosine 


monophosphate 


H 


CH 3 


o 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH 3 


o 


Uracil 


monophosphate 


H 


CH 3 


o 


5-Fluorouracil 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 
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R 1 


a 2 


R* 


X 


Base 


inonopnospncue 


tt 


v>ii-3 


s 


Thymine 


monop no spnaie 


XX 

n 


V-/XX3 


s 


Cytosine 


monopno spnaie 


TT 


v^xx3 


s 


4-(N-mono-acetyl)cytosine 


nioiiopiiui>pxid.Lc 


XT 
XX 


V-/XX3 


s 


4-(N > N-di acetyl)cytosine 


IllUIJ.UpilUopLI.clLC 


XT 
XX 


CH3 


s 


Uracil 


IIlUllUpilUopUaLC 


XX 




s 


5 -Fluoro uracil 


oipno spnaie 


XJ 
XX 


V^AX3 


0 


2,4-O-Diacetyluracil 


aip no sp n ai e 


XX 
XX 


v^xj-3 


0 


TT vdo x antiiine 


oipno spnaie 


XX 
XX 




0 


2,4-O-Diacetylthyixxine 


aipno spna te 


XJ 
XX 


v^xxj 


0 


Thymine 


oipno spn die 


XX 
XX 


\-/X X3 


0 


Cvtosine 


cupno spn die 


XJ 
XX 


X3 


0 


4 - (N-mono - ac etvD c vto sine 


aip no spnaie 


XJ 
XX 




0 


4-fN N-diacetvDcvtosine 


dipho sphate 


XJ 
XX 


^✓XX3 


O 


Uracil 


oipno spnaie 


XJ 
XI 


\s± Xj 


O 


5 -Fluorouracil 


cup no spnaie 


XJ 
XX 




s 


2 4-O-Diacetvluracil 


cupnospnaie 


XJ 
XX 


CHt 


s 


Hypoxanthine 


cup no sp na te 


tt 


V-'X XJ 


s 


2,4-O-Diacetylthymine 


aip no spnaie 


XJ 
XX 


v^xx3 


s 


Thymine 

M. 11 J xllxllV 


oipnospnaie 


XJ 
XX 


V-/XI.3 


s 


C! vto sine 

V LV/L7JJU.V 


uipn o spnai e 


XJ 
XX 


V-»xx3 


s 


4-{N-niono -acetyl)cytosine 


dipho sphate 


XJ 
XX 


CTTo 
V-'XA3 


s 


4-fN N-diacetvncvtosine 


cup no spnaie 


XT 
XX 


ru- 

v^xi3 


s 


Uracil 


ClipilUopila-LC 


TT 


V^XXj 


s 


5 -Fluorouracil 


inpno spnaie 


XT 
XX 


CTT? 
v^xx3 


0 


2 4-O-Diacetvluracil 


tripho sphate 


XJ 
xl 


V-'X13 


0 


TT vnox anthine 


tnpno spnaie 


XT 
XX 


PTT* 
v^Xl.3 


0 


2 4-O-diacethvlthvnxine 


tripho sphate 


XJ 
XX 


PTTo 
\-*xx3 


0 


Thvmine 

x 11 y imiiv 


triDho sohate 


H 


CH 3 


0 . 


Cytosine 


triphosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 
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R 1 


R 2 


R* 


X 


Base 


trinVio«mVi5ite 

IX ipXlUOpXXCI-lV 


H 


CH 3 


O 


Uracil 


trinhocnViJitP 
Li lpiHJ op lldtC 


H 

XX 


CH 3 


O 


5 -Fluorour acil 


LL ipi 1U bp LxCLlrSs 


XX 


CH3 


s 


2,4-O-Diacetyluracil 


Lripiiu bp lid. IC 


H 

XX 


CH3 


s 


Hypoxanthine 


ixipno bp 1 1 die 


XX 


VxXXj 


s 


2,4-O-Diacetyltliymine 


uipnobpudie i 


11 


v/113 


s 


Thymine 


tTinh ocn h 5ttp 
U lpnubpiidit' 


H 

XX 


CH 3 


s 


Cytosine 


ft r\Vi a o T^ Vi off 3 
II lpilUopilalC 


H 

XX 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


t r 1 tVri aqt^ ri citp 
11 lpilUopilatC 


XX 




s 


4-(N,N-diacetyl)cytosine 


Lnpn.ospiid.Lc 


U 

XX 




s 


Uracil 


ixipnospnaie 


XX 


vllj 


s 


5 -Fluorour acil 


tyi ati at"*V»a ct^ n 
IIlUIlUpilU bpild LC 


m on onVio onTi fife 


v/X 3 


0 


2,4-O-Diacetyluracil 


m An onnocnVl 5ltp 
1111/IlUpilClopila. 1 w 


m nn nnVi n *5dTi ate 


t^X J 


0 


Hypoxanthine 


monop no bpiidie 


m on on n o onh 51 te 

ilHJlHJpilUapxia.lt/ 


CF^ 

v^x 3 


0 


2,4-O-Diacetylthymine 


monopno spnaie 


tyi on on n o en Vi5ite 
iiiuiivjpiiw opiicitw 


CF* 

V-/X 3 


0 


Thymine 


monopno spnciie 


monopno bpndic 


*^ r 3 


0 


Cvtosine 


tvi r\n Art n r\ or\ n q 

monopno bpn die 


T-nononnocrVhsitp 

iii\JllVjpil\J apild.lt/ 


^ 3 


0 


4-(N-mono- acetyl)cytosine 


monopno spn<ne 


tti ati onhocn nsite 

ULHJllvjpiHJ opildl^ 


CF^ 


0 


4-(N^[-diacetyl)cyto sine 


monopno bpndic 


n*i on on Vi o cnVi 5i tf» 

1XHJ llVjp XXKJO piia Lv 


CF^ 


0 


Uracil 


nionopiioopiidie 


mononVio<;n"hate 


CFt 

^x 3 


0 


5 -Fluorouracil 


monopno bpndic 


mnnnnhAcnlifitf* 
ULHJllVjpiHJ apila.lt/ 


CFi 


s 


2,4-O-Diacetyluracil 


monopnospnaie 


ty» ATionVi Aon ri5itp 

moiiopnobpiidic/ 


\-^x 3 


s 

tJ 


fjypox anthine 


monopno spnaie 


tyi ati on ri o cn ri 51 tf* 
IllUilupilUOp 11a. 1. 1/ 


CFi 


s 


2,4-O-Diacetyltliyniine 


m ATI at*%Ti a enn q 

monopno bpiidic 


m on onTi o <>nVi a te 
iiivjjjAjpinjopiia.it' 


CF^ 

v-fX 3 


s 


Thymine 


mnr\r\nTincnf>afp 

inunupiiubpiidic 


rn on onhoenTi ate 

ill VJ 11 trpillJOp 11 0-lVv 


v-/X 3 


s 


Cytosine 


JLUOIlOpilUapildlC 


monon/hoenhate 

1 1 l\j L±\j p i iu op 1 ia It/ 


V-rX 3 


s 


4-(N-mono-acetyl)cyto sine 


ty\ ati onri oenri c\t p> 
lllOllUpilU bpildlC 


m on onh o cnTi a te 
iiivjJ_it/i-/-iivj o iJ iia.Lt/ 


v^x 3 


s 


4-(N,N-diacetyl)cytosine 


monopno spna. ie 


■m o n on r» o cn n 51 1 P 

niunupiioopiictic 


CFq 


s 


Uracil 


monoohosDhate 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


acetyl 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


CF 3 


s 


4-(N,N-diacetyl)cytosine 
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R 1 


R 2 


R* 


X 


Base 


acetyl 


acetyl 


2-bromo- 
vinyi 


O 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


9-hrnmo- 
vinvl 


s 


A-CN N-diacetvncvtosine 


XT 
XI 


TJ 
XX 


V^XXj 


0 


2-fN N-diacetvli-euaiiine 


TT 
XI 


TJ 
XI 


v^xx.3 


0 


6-O-acetvl guanine 


TT 

xl 


TJ 
Xl 


v-^xj.3 


O 


R- fluoro ffuaTi ine 


TT 
Xl 


TJ 
XI 




0 


guanine 


TJ 
XI 


TJ 
XI 




O 


6-fNT N-diacetvl V adenine 


TJ 
XX 


TJ 
XI 




0 


2-fluoroadenine 


TJ 
Xl 


TJ 
XI 


fir, 


0 


8-fluoroadenine 


TT 

Xl 


TJ 
XI 


V-'XT3 


O 


2 8-difluoro-adenine 


TT 

xl 


TJ 
XI 


pTJ n 


O 




TT 

xl 


TJ 
XI 


^xx.3 


Q 


2-fM TvJ-di ac etvl V guanine 


TT 
Xl 


TJ 
XI 


\_vxx3 


s 


6-O-acetvl euanine 


TT 
Xl 


XI 


PH, 
v^x J.3 


s 


8-fl uoro enianine 


TT 
Xl 


TJ 
XI 


v_/XX3 


s 


euanine 


TT 
Xl 


TJ 
XI 


V-/XX3 


c 


6-fN N-diacetvl Vadenine 


TT 

xl 


TJ 
XI 


v^Xx3 


0 


9 -fluoroadenine 


TT 

xi 


TJ 

Xl 


PTT-* 
V/XI3 


c 

0 


R-fliifiTnflHRnine 

O llUvlVJClUvlJiJ.lv 


TJ 

xl 


TJ 

XI 


PTT-» 
V-/XX3 




9 8-di flunro-adenine 


TT 
Xl 


TJ 
XI 


v^xx3 


s 


adenine 


monopno spnd is 


TJ 
XI 


PH, 

v^xx3 


O 


2-fN N- di acetvl V euaiiine 


monopiio spnaie 


TT 
XI 


wX X3 


O 


6- O -acetvl euanine 


monophosphate 


TJ 
XI 


PTT^ 
0x1.3 


V-/ 


R- fi uoto puanine 

O XI UU1 \J g L1CU. XI JX v 


monopnospnate 


TJ 
XI 


V-/XX3 


0 


oiiaTiiTie 


monopnospnate 


TJ 
XI 


pu, 

^Xx3 


0 


N-diacetvl i-adenine 

U 11 1 jl 1 UiClvVlJ'i y BUVW 1 1 v 


monopno spnaie 


TJ 
XI 


PH, 

*-'XX3 


0 


2 -fluoro adenine 


monoDhosnhate 


H 


CH 3 


0 


8-fluoroadenine 


monophosphate 


H 


CH 3 


0 


2,8-<iifluoro-adenine 


monophosphate 


H 


CH 3 


0 


adenine 
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R 1 


R 2 


R 6 


X 


Base 


monopnospnaxe 


XX 

XI 


PH? 


s 


2 - (N,N-di acetyl)-guaiiine 


monopnospnaxe 


XX 

JC1 


PH* 


s 


6 -O- acetyl guanine 


monopnospnaxe 


XT 

n 


PTTq 

V^XXj 


s 

kJ 


8-fluoro euanine 


monopnospnaxe 


XX 
XX 


PTTo 

N^XX3 


s 

kJ 


euanine 


monopnospnaxe 


XX 
XI 




s 


6-(N,N-di acetyl)-adenine 


monopno sp n cue 


XX 
XX 


V./AX.3 


s 


2-fluoroadenine 


monopnospnaxe 


XJ 
XX 


PH* 


s 


8-fluoroadenine 


monophosphate 


XX 
XX 


PTT* 


s 


2 8-difluoro-adenine 


monophosphate 


XX 

XI 


PTTo 
V-^xx3 


0 


adenine 


diphosphate 


XX 
XI 


PTT-, ! 
v^-xx3 


0 


2-fN N-diacetvD - eiianine 


diphosphate 


XX 

XI 


PTT* 
V-/XX3 


0 


6-O-acetvl guanine 


diphosphate 


XX 
XI 


V-^XX3 


0 


8-fluoro guanine 


dipho sphate 


XX 
XX 


PTTo 


0 


eruanine 


diphosphate 


XX 
XX 


v-'XX3 


0 


6-fN N-diacetvl i-adenine 


diphosphate 


XT 
XX 




0 


2 -fl uoro adenine 


diphosphate 


TT 

XI 


V_yXX3 


0 


8 -fluoro adenine 


diphosphate 


TT 
XX 


PTTi 


0 


2, 8 -difluoro-adenine 


Gipnospnaxe 


XX 
XX 


V-»J.A3 


0 


adenine 


diphosphate 


TT 

XX 


v^x j-3 


s 


2-(N,N-diacetyl)-giianine 


oipno spnaxe 


XX 
XX 


PHa 


s 


6-O-acetyl guanine 


diphosphate 


TT 

XI 


PTTo 
V-/XX3 




8 -flu oro Puanine 


diphosphate 


XX 
XX 


L^Xl3 


0 

0 


KUflJ LLU.W 


diphosphate 


XX 

XX 


PTT-* 
^Xl3 


0 

0 


TvJ-di acetvlV adenine 


aipno spnaxe 


XT 
XX 


PH^ 


s 


2-fluoroadenine 


cup no spnaxe 


XX 


PHt 


s 


8-fluoroadenine 


aipno spnaxe 


XX 
XX 


PH? 


s 


2, 8-difluoro-adenine 


aipno spnaxe 


XX 
XX 


PTTo 
v^xx3 


s 


adenine 

fcxyt via ji xtv 


triphosphate 


XX 
XX 


pxx^ 


V-/ 


2-fM N-di acetvlV- snanine 


tri nh o snh ate 


H 


CH3 


0 


6-O-acetyl guanine 


triphosphate 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


H 


CH 3 


0 


guanine 
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R 1 


R 2 


R* 


X 


Base 


xrrpnospnaxe 


XT 
Jtl 


^/Xl3 


0 


tf^fxr "NT-Hi a<"»f*tv1 


trip ao sp nate 


XT 

n 


v^Xl3 


yj 


it uui v due 1111 1 c 


trip no sp naxe 


XI 


PXT 


n 


0 J-J. uui \j auvi julu t/ 


triphosphate 


XT 
Xl 


^Xl3 


0 


AjO VJJ.i.1 UU1 U-adCIilllC 


triphosphate 


XT 

xl 


/"'XT 
CH3 




auciunc 


triphosphate 


XT 

Jtl 


/"^TT 
L/H3 


0 


z-^iN ,in -uiaceiyi j-gudnine 


triphosphate 


XT 
XX 


L/II3 


c 
0 


o-w auciyi guovQine 


triphosphate 


XT 
Xl 


CXI3 


c 
>J 


o-iiuoroguaxiine 


trip ho sphate 


XT 
Xl 


nil- 
C/XI3 


c 


m lQtunp 
gUoLLUlC 


triphosphate 


T_r 
xl 


v^Xi3 


c 
0 


o-^in ,xn -01 acetyl y <lU.ClliJlC 


triphosphate 


Jd 


UXI3 


0 
0 


z-iiuoroaaenine 


triphosphate 


XT 

xl 


PIT 


c 
0 


0 -iixxoro aaenme 


triphosphate 


xl 


^H-3 


Q 
O 


z , 0 -qui uoro - adenine 


triphosphate 


XT 

xl 


L^Xl3 


C 
O 


adenine 


monopho sphate 


monopno spnaxe 


L>X , 3 


f\ 
\J 


Z-^1N 9 L\ "diouciyi / & UoJJJJJLC 


monopho sphate 


monopho sphate 




r\ 
\J 




monopho sphate 


monophosphate 


PX7 

UP 3 


r\ 
\J 


0 " xivioro guanine 


monopho sphate 


monophosphate 




r\ 
\J 


guanine 


monopho sphate 


monopho sphate 


fix? 


r\ 
\J 


o-^in ,r> -Qiacexyi ^-auemne 


monopho sphate 


monopho sphate 


LvX3 


r\ 
KJ 


z - iixioro aa enine 


monopho sphate 


monopho sphate 


/-^X7 

v^X , 3 


r\ 
\J 


0 -11 uuru adenine 


monopho sphate 


monopho sphate 


Cx*3 


r\ 
\J 


z,o- dm uoro -adenine 


monophosphate 


monopho sphate 


L/X3 


r\ 
\J 


adenine 


monophosphate 


monopho sphate 


r*xr 
UF3 


Q 
O 


z-^iN jiN-diacexyi j-guanine 


monopho sphate 


monophosphate 


ex's 


Q 
O 


o-w-acexyi guanine 


monopho sphate 


monopnospnaxe 


v^r3 


Q 
»J 


0 - 11 uoro guanine 


monopno spnaxe 


monopnospnaxe 


r^x? 
1^X3 


0 


gUai 


monopnospnaxe 


monopno spnaxe 


CX3 


c 
0 


0-^1^ i-TN -diat/Ciyi ^-adenine 


lll\J IlUpiHJ op llO-LC 




v^J7 3 


0 


9 -flnornaH enin r 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


CF 3 


s 


2,8-difluoro-adenine 
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R 1 


R 2 


R 4 


X 


Base 


m onopno sp nate 


•m rvrt r\r»Ti r\ qyVIisi 


CF* 


s 


adenine 

**V*^r* AM AM W 


acetyl 


acetyl 


CF 3 


O 


guanine 


acetyl 


dvciyi 


CF* 




ouanirie 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula DC are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



5 




wherein: 



R 1 


R° 


X 


Base 


H 


CH 3 


o 


2,4-O-Diacetyluracil 


H 


CH 3 


o 


Hypoxanthine 


H 


CH 3 


o 


2,4-O-Diacetylthymine 


H 


CH 3 


o 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


o 


Uracil 


H 


CH 3 


0 


5-Fluorouracil 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


CH 3 


s 


Hypoxanthine 


H 


CH 3 


s 


2,4-O-Diacetylmymine 
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K 


p6 
XV 


Y 

A. 


DStSG 


TT 

ri 


/^T_T 

1^113 


O 


JL liy 11111 It/ 


TT* 

ri 




C 
O 


V/ y luoxiiv 


TT 




Q 
O 


4_n\F-m on n - acetvl^ cvto sine 


H 


PUT 


e 


/1_/ r rVT "W-Hi npfttv1^pvtpi<;ine 


TT 

H 


pt-t 


c 
0 




TT 

ri 


1^x13 


c 


-T7 1 n nrni 1 rani 1 


monophosphate 


v^JLJ.3 


0 


9 4-0-F)iacetvluracil 


monophosphate 


PTT 


\j 


T-Tvn n y a n th i n ft 

iiyUU A. CUJ.L111 lit' 


monophosphate 


PTT. 


n 


9 4-O-i^iflrfttvlthvrriirie 

^,*T"Vy JL/ldV/C fcjf ILliy ILLLllt/ 


monophosphate 


prr 


r\ 
\J 


TV* ^ /m inp 
1 iiyjJJJJLlC 


monophosphate 


pTT 


p* 


v^yiuoiiic 


monophosphate 


prr 




4 _ rKT-TTi riri 5J f* pf vl ^ r vtn <3i Tt ft 
t l IN 111U11VJ dwt 1 jr 1 j\s y iwoiuv 


monophosphate 


pTT 


p. 

w 


/I _p\T "W-./ii uppia/I ipvtn^ine 

*+**^rN ,AN~ Ulavvl y 1/V-* jr lUoiiic 


monophosphate 


pTT 


Pi 




monopho sphate 


pTT 


Pi 


^ — T71 11 nrrn ttsi pi 1 


monophosphate 


Crl3 


0 
0 


0 4-0-1^1 51 r»fttv1nT*a pi 1 
V./ A^icU^Giy uncivil 


monophosphate 


Crl3 


Q 


xry p UAcu 1 LI I 11 10 


monophosphate 


prr 


C 


9 4-O-i^inpfti^lthviTii'ne 

^j*T~W"-LMOVPL yiLIXy LLUJJ.W 


monopho sphate 


prr 


c 


TVivminp 
A XiyxjULixic 


monophosphate 


prr 


c 
0 


V_^y LUaillC 


monopho sphate 


prr 


Q 
O 


/1_ rKT-m r\n p* - ji p ptvl ^ p.vtnsi n e 


monophosphate 


prr 
CM3 


c 
0 


H—^IN ,XN -uiavoiy 1 joy luo 


monopho sphate 


prr 


c 


T Troci 1 


monophosphate 


prr 


c 

0 


^ -T? 1 1 1 oTP«nTfi pi 1 


diphosphate 


prr 




9 A-O-Dijipptvliiraftil 

^,j*T^\y L/lOwviy 1UU. CIV 1.1 


diphosphate 


prr. 




T-TA/npiv fint h in ft 


diphosphate 


prr 


P* 


Zj^r W JJ la. L/C Ly 1 LULyilUJ.lt/ 


diphosphate 


PTjr 

CM3 


p* 


inyrninc 


iilJJllUojJllclLC 


V/XJL3 


0 


Cytosine 


diphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 
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pi 

XV 


IV 


X 


Base 


aipno spn ai© 


PW, 


0 


Uracil 


uipno spnaie 


ppu 


0 


5 -Fluorouracil 






s 


2,4-O-Diacetyluracil 


UipilU opjLLctlC' 


PH* 


s 


Hyp ox anthine 


UipiHJ bpi Id. LC 


PR* 
V/XJ-3 


s 


9 4-O-DiacetvlthYmine 


cupnospnais 


PFT„ 


s 


Thvmine 


cupno sp naie 


v^xj.3 




Cvtosine 


trip no spnaie 




0 


2 4-0-F)iacetvluracil 


uipno spnaie 


v^rx3 


0 


H vdox anthine 


+M tVI*! f\ Mill Q f & 

uipnobpnaLc 


v^n.3 


0 


2,4-O-Diacetylthyniine 


uipno sp nd ic 




0 


Thvmine 


uipno spnaie 




0 


Pvtosine 


triphosphate 


ppl 


KJ 


4_pNJ_rn on 0 - acetvH c vto sine 


tnpnospnaie 


V-'Xi3 


o 


4- fM TST-di acetvH cvtosine 


UipilU ap lid. UC 


v^xj-3 


O 


Uracil 


xnpiio sp Jlatc 


pu, 




5 -Fluorouracil 


uipno spnaie 




s 


2 4-O-Diacetvluracil 


tnpnospnaie 


\^ri3 


c 


TTvn ox an thi ne 


triphospahate 


V-/AI3 


c 


9 4-O-Diacetvl thvmine 


triphospahate 


ppt~ 
V/IT3 


c 

0 


TVivminp 


nipiiosp anate 


pu, 


s 


P vto sine 


monopno spnaie 


PFo 


O 
V/ 


2 4-O-Diacetvluracil 


monopno sp n aie 


PF., 
v^ir 3 


0 


vnox antliine 


monopno spnai e 


PFo 


0 


2 4-O-Diacetvlthvmine 


monopno sp naie 


PF-, 


0 


TVivmitif! 

x xx y 1 1 1 1 1 ivv 


monopho sphate 


pf« 




Pvfn«;inft 
y iu o xxx w 


monopno spnaie 


PFn 


0 


4-rrs[-mono-acetvDcvtosine 


monopno spnaie 


PF, 


0 


4*rN^ N-diacetvl^cvtos 


monopho sphate 


CF 3 


0 


Uracil 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


CF 3 


s 


2,4-ODiacetyluracil 
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R 


R 




Base 


monophosphate 


CF 3 


c 


xiypoxanucnne 


monophosphate 


/'in ! 

CF 3 


c 
0 


O /! ^\ T^-1 0 r* /I f'Vi^rm in/a 


monophosphate 




0 


inymine 


monophosphate 




c 
0 


v^yiooinc 


monophosphate 




0 
0 


*f-\IN -muiUJ -a\s&iy wo AJU.O 


monophosphate 


/"IT? 

Cr3 


0 

0 


*fr-^iN ,in -oiaceiy 1 jcy ios>uic 


monophosphate 


CF3 


0 

0 


Uracil 


monophosphate 


CF 3 


0 

0 


D-r luorouracn 


acetyl 


CF 3 


r\ 

U 


4- ^in ,jn -Qi acexyi ^cyiosme 


acexyi 


V-/X 1 3 


s 


4-(N N-diacetvDcvtosine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




R 9 R 7 
(XVI) 

wherein: 



R 1 


R 6 


R* 


R« 


X 


Base 


R 


R* 


H 


CH 3 


H 


H 


O 


2,4-O-Diacetyluracil 


OH 


Me 


H 


CH 3 


H 


H 


O 


Hypoxanthine 


OH 


Me 


H 


CH 3 


H 


H 


O 


2,4-O-Diacetylthymine 


OH 


Me 


H 


CH 3 


H 


H 


O 


Thymine 


OH 


Me 


H 


CH 3 


H 


H 


O 


Cytosine 


OH 


Me 


H 


CH 3 


H 


H 


O 


4-(N-mono-acetyl)cytositie 


OH 


Me 


H 


CH 3 


H 


H 


O 


4-(N,N-diacetyl)cytosine 


OH 


Me 
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R 


R 


D 7 

R 


K 


X 


Base 


T,10 
XV 


MS. 


TT 

H 


C±13 


TT 

rl 


TT 
±1 


U 


Uracil 




Me 


H 


/-ITT 


TT 

rl 


TT 

XI 


a 

u 


d "V luoro uracil 


UX1 


TvTp 


H 


CH3 


TT 


TT 

xi 


0 

0 


z,4~u-jJiaceiyiuracii 


WXl 


ivie 


H 


/-ITT 
CH3 


TT 

H 


TT 


0 


Hypoxanthine 


vJxl 


ivie 


H 


/ITT 
CH 3 


TT 

H 


TT 

H 


s 


2,4-u-JJiaceiyimymme 


att 
Uxl 


ivie 


H 


CH3 


TT 


TT 

xi 


0 

0 


inymine 


yjrt 


ivie 


TT 

H 


ATT 


TT 

rl 


TT 

xi 


c 
0 


f^-w r\\"r\ rin 0 

v^ytosine 


wXl 


1V1C 


H 


CH3 


TT 

H 


TT 


0 
0 


4- {IN -mono -acetyl j cytosine 


OTT 
UXl 


ivie 


H 


CH3 


TT 

H 


TT 

H 


c 
0 


4-{JN ,jn -oiacetyi jcytosine 


OPT 
Uxl 


A/fp 
ivie 


H 


/'ITT 

CH 3 


TT 

H 


TT 

H 


S 


Uracil 


ATJ 
WXT 


ivie 


H 


CH 3 


H 


TT 

H 


s 


5 -Fluorouracil 


Uxl 


ivie 


monophosphate 


/-ITT 
CH 3 


TT 

H 


TT 

xl 


A 

u 


z ,4-u-JJiaceiyiuracii 


CXI 


IVlc 


monophosphate 


CH3 


TT 

H 


TT 

H 


0 


Hypoxanthine 


Uxl 


A /f e» 

ivie 


monophosphate 


OTT 

CH 3 


TT 

H 


TT 

xi 


a 


z ,4- U - JJ 1 ac e ty 1 inyiiTnie 


VJXl 


ivie 


monophosphate 


CH 3 


TT 

H 


TT 

H 


a 

u 


Thymine 


UX1 


jvie 


monophosphate 


CH 3 


H 


TT 

H 


0 


Cytosine 


Uxl 


jvie 


monophosphate 


CH 3 


H 


TT 

H 


0 


4-(N-mono-acetyl) cytosine 


ATT 

Uxl 


jyie 


monophosphate 


CH 3 


H 


TT 

H 


0 


4-(N,N-diacetyl)cytosine 


ATT 

Uxl 


ivie 


monophosphate 


CH 3 


TT 

H 


TT 

H 


A 


Uracil 


ATT 

Uxl 


ivie 


monophosphate 


CH3 


H 


TT 

H 


O 


5 -Fluorouracil 


ATT 

Uxl 


ivie 


monophosphate 


nTT 
CH3 


TT 

H 


TT 

H 


O 


2,4-O-Diacetyluracil 


ATT 

Uxl 


ivie 


monophosphate 


CH 3 


H 


TT 

H 


s 


Hypoxanlhine 


ATT 

Uxl 


jyie 


monophosphate 


CH3 


TT 

H 


TT 

H 




z ,4-U-Uiacetyitnymme 


ATT 

Uxl 


ivie 


monophosphate 


CH 3 


H 


TT 

H 


b 


Thymine 


ATT 

Uxl 


ivie 


monophosphate 


CH 3 


TT 

H 


TT 

H 


c 
0 


Cytosine 


ATT 

CXI 


ivie 


monophosphate 


CH 3 


TT 

H 


TT 

H 




4-(N-mono-acetyl)cytosine 


ATT 

VJX1 


1V1C 


monophosphate 


CH 3 


H 


TT 

H 


s 


4-(N,N-diacetyl)cytosine 


ATT 

Uxl 


ivie 


monophosphate 


CH 3 


H 


H 


s 


T T "1 

Uracil 


ATJ 

Uxl 


TV A a 

ivie 


monopho sphate 


CXI3 


IT 
XT 


TT 
XT 


c 


«7 -X 1 Li Lfl KJ ILL oXjL 1 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 
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R 


R 


R 


R 


X 


Base 


w 10 

XV 


rv 


diphosphate 


CH3 


H 


TT ! 

H 


u 


2,4-O-Diacetylthymine 


vjn 


ivie 


diphosphate 


CH3 


TT 

rl 


TT 

rl 


A 
U 


inymine 




1VJLC 


diphosphate 


/ITT 


TT 

rl 


TT 

rl 


U 


v^yiosine 


V-/XX 


1V1C 


diphosphate 


pTT 
CH3 


TT 

rl 


TT 

rl 


a 
U 


^f-^JN -mono- acexyi ^cytosine 






diphosphate 


/TTT 
CH3 


TT 

H 


TT 


A 

u 


4-(N r N-diacetyl)cytosine 


ATI 

Un 


ivie 


diphosphate 


/-ITT 
CH3 


TT 

H 


TT 

H 


A 

u 


uracil 


un 


lVLc 


diphosphate 


CH 3 


TT 

H 


TT 

H 


0 


5 -Fluorour acil 


ATT 

Un 


ivie 


diphosphate 


CH 3 


TT 

H 


TT 

H 


0 

b 


2,4-O-Diacetyluracil 


ATT 

Un 


ivie 


diphosphate 


nTT 
CH3 


TT 

H 


TT 

H 


0 

b 


Hypoxanthine 


un 


A/T/* 

ivie 


diphosphate 


CH3 


TT 

H 


TT 

H 


CI 

s 


2,4-O-Diacetylthymine 


All 

Un 


ivie 


diphosphate 


OTT 

CH 3 


TT 

H 


TT 

H 


s 


Thymine 


ATT 

vJxl 


ivie 


diphosphate 


CH 3 


TT 

H 


TT 

H 


s 


Cytosine 


ATT 

Un 


ivie 


triphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


ATT 

Un 


ivie 


triphosphate 


CH 3 


H 


H 


0 


Hypoxanthine 


ATJ 

Url 


A/To 

jvie 


triphosphate 


OTT 

CH 3 


TT 

H 


TT 

H 


u 


z,4-u-i^iacetyitnyimne 


ATT 

un 


ivie 


triphosphate 


/"""ITT 
CH3 


TT 

H 


TT 

H 


A 

0 


Inymine 


ATT 

un 


ivie 


triphosphate 


/""ITT 

CH 3 


TT 

H 


TT 

H 


A 

0 


Cytosine 


ATT 


ivie 


triphosphate 


CH3 


H 


TT 

H 


0 


4-(N-mono-acetyl)cytosine 


ATT 

Url 


ivie 


triphosphate 


CH 3 


H 


H 


O 


4-(N,N-aiacetyljcytosine 


ALT 

Url 


A /To 

Jvie 


triphosphate 


CH 3 


H 


H 


O 


Uracil 


ATJ 

Url 


JVLe 


triphosphate 


CH3 


H 


TT 

H 


O 


5 -Fluorouracil 


ATT 

Url 


ivie 


triphosphate 


CH 3 


H 


H 


s 


2,4-O-Diacetyluracil 


ATT 

Url 


ivie 


triphosphate 


CH 3 


TT 

H 


TT 

H 


0 

s 


Hypoxanthine 


AXJ 

Url 


ivie 


triphosphate 


CH 3 


H 


H 


s 


2, 4-O-Di acetylthymine 


ATT 

Url 


Ayr** 

jvie 


triphosphate 


CH3 


H 


TT 

H 


s 


Inymine 


ATT 

Url 


ivie 


triphosphate 


CH 3 


TT 

H 


TT 

H 


b 


Cytosine 


ATT 

Url 


ivie 


monophosphate 


CF 3 


TT 

H 


TT 

H 


A 

O 


2,4-O-Diacetyluracil 


ATT 

un 


ivie 


monophosphate 


CF 3 


TT 

H 


H 


O 


Hypoxanthine 


ATT 

un 


ivie 


monopnospnaie 


v^r3 


n 


n 






OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


Thymine 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


Cytosine 


OH 


Me 
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R 1 


R 6 


R 7 


R 8 

JlV 


X 


Raise 


R 10 


R* 


TYi on on n o cn n dtp 
llXUXXUp 11U oUUctlw 


PFo 

VvJ73 


H 


H 


O 


4-fNI-mono-acetvncvtosiiie 


OH 


Me 


■m on on Vioonn of A 
UlUllupilU bpilalC 


PF-» 


H 


H 

XX 


O 


4-fN N-diacetvl icvtosine 1 


OH 


Me 


TYi on on ri o cnVi dtp* 
lllUIlupilUopuaio 


v^J73 


H 

XX 


H 

XX 


0 


T Traei 1 

VJ X ovll 


OH 


Me 


m on onh o cnVi a t ft 




H 


H 


O 


5 -Fluorouracil 


OH 


Me 


TYI On Onll O CnVl 51 tft 

jJivjiiupiivjopjja.it' 




H 


H 


s 


2,4-O-Diacetyluracil 


OH 


Me 


rn on onhoonli a tft 
lliuilvjpiivjopjjciic; 


PFa 


H 

XX 


H 


s 


H vn ox an thin ft 


OH 


Me 


m on on Vi o cnVi 5itft 


3 


XX 


H 

XX 


s 


2,4-O-Diacetyltjiyjjiiiie 


OH 


Me 


roonopnuspn<uc 


PF, 


IX 


H 

XX 


s 


TTivrrnne 

X XI Jf IXJJLAXw 


OH 


Me 


lUUIlupilUopllalC 


V^J7 3 


H 

XX 


H 

XX 


s 


Pvtosine 


OH 


Me 


monon n o cn n tiff* 
lllvjl Ivjpi 1VJ op 11 a. LC 


CFi 

V^/iT 3 


H 

XX 


H 


s 


4-(N-monu-acetyl)cytosine 


OH 


Me 


m on on n o cn "h 51 1 ft 
111 Ul 1 up 11 U opild I Vv 


PF^ 


H 

XX 


H 

XX 


s 


4-fN N-diacetvncvtosine 


OH 


Me 


m on onVi o cn Vi 5itft 
lliuiiupiiu opua iw 


PF? 

^ 3 


H 

XX 


H 


s 


Uracil 


OH 


Me 


mon onViocnriQT^ 

nionop nu spxia IC 


PFo 


11 


H 

XX 


s 


5 -F1 uoro uracil 


OH 


Me 


acetyl 




XI 


TJ 

XI 


0 


4— XT- Hi acetvl icvtosine 

*T ll^ijX^I Vlltlvvl V i / V; Y vvwU.lv 


H 


Br 


acetyl 


CH 3 


H 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


H 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 2: Preparation of 2'-C-methylriboadenine 

The title compound was prepared according to a published procedure (R.E. Harry- 
O'kiiru, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
5 ribonucleosides", J.Org. Chem, 1997, 62, 1754-1759) (Scheme 8). 

Scheme 8 
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(a) Dess-Martin periodinane; (b) MeMgBr / TiCL,; (c) BzCl, DMAP, Et 3 N; (d) 

bis(trimethylsilyl)acetamide, N*-benzoyl adenine, TMSOTf; (e) NH 3 / MeOH 

In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula II are prepared. 



Y 



5 




(II) 



wherein: 



R 1 


R 2 


R 3 


X 1 


X z 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


H 


S-cyclopropyl 


H 


H 


H 


H 


H 


F 


H 


H 


H 


H 


H 


CI 



115 



WO 01/90121 PCTYUS01/16671 



K 


T>2 

XV 


XV 


X 1 


X 2 


V 

X 


xl 


XT 
XI 


TT 

XX 


H 

xx 


H 


Br 


XX 
XT 


in 


TT 

XX 


H 

XX 


H 


I 


monopnospncuc 


XX 


H 

XX 


H 

XA 


H 


NH 2 


moiiopiio spndLc 


TT 
xx 


TT 

XX 


H 

XX 


H 


NH-acetvl 


monopnospnaie 


TT 
XT 


TT 

XX 


H 

XX 


H 

XX 


MTT-pvnl frnmnvl 


monopnospnaie 


TT 


TT 

XX 


TT 

XX 


H 

XX 


TsTR-m ethvl 

J. > X 1 ™1XL w IXI j L 


monopnospnaie 


TT 


TT 

XX 


TT 

XX 


H 

XX 




monophosphate 


TT 
XX 


TT 
XI 


TT 

XX 


TT 

XX 


OTT 


monophosphate 


TT 

XX 


TT 

XX 


TT 

XX 


H 

XX 


O-acetvl 


monophosphate 


TT 

XX 


TT 

XX 


TT 

XX 


XX 


OMe 


monophosphate 


xl 


TT 
xl 


TT 

XX 


TT 

XX 


OFt 


monophosphate 


TT 

XX 


TT 
XX 


TT 

XX 


H 

XX 


O-p.vr 1 onrot> vl 


monophosphate 


TT 
XX 


TT 
Xl 


TT 

XX 


TT 

XX 


^TT 

i3XX 


monopnospnaie 


TT 

XX 


XT 

XX 


XX 


H 

XX 


SMe 


monop no spnaie 


TT 

XX 


TT 

XX 


XX 


H 

XX 


SEt 


monophosphate 


TT 

XX 


TT 
xl 


TT 

XX 


H 

XX 


S-rvplnTvrrvnvl 


monophosphate 


TT 
XX 


XJ 
Xl 


TT 

XX 


TT 

XX 


T? 

x^ 


monophosphate 


TT 

XX 


TT 
XI 


TT 

XX 


H 

XX 


n 


monophosphate 


TT 
XX 


TT 

xl 


TT 

XX 


TT 

XX 


Rr 

JLJX 


monophosphate 


TT 
XX 


TT 
xl 


TT 

XX 


TT 

XX 


T 

X 


diphosphate 


TT 
XX 


TT 
XI 


TT 

XX 


XX 




diphosphate 


TT 

xl 


XJ 

xl 


TT 

XX 


TT 

XX 


xn xx ctL/C \,y l 


diphosphate 


TT 

xx 


TT 
Xl 


TT 

XX 


TT 

XX 


xn xx**Vy y W/iupi ij p y 1 


diphosphate 


TT 

xl 


TT 
XT 


TT 
XI 


TT 

XT 


i> x x xi ic uul y i 


dipho sphate 


TT 
Xl 


XT 
XI 


TT 

XX 


XX 


NH-ethvl 


diphosphate 


TJT 
Xl 


TT 

XX 


TT 

XX 


TT 

XX 


OH 

Va/XX 


aipnospnaie 


tr 

XI 


TT 

XX 


H 

XX 


H 

XX 


O-acetvl 

\_/ awl yi 


diphosphate 


TT 
xl 


XT 
XT 


TT 

XX 


TT 

XX 


OMe 
v/xvxc 




H 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


H 


O-cyclopropyl 


diphosphate 


H 


H 


H 


H 


SH 
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P 1 

is. 


R 2 


R 3 

XV 


X 1 


X 1 


Y 


aip no spnaie 


XT 
XX 


TT 


H 


H 


SMe 


aipno spnaie 


IT 

JlI 


TT 

Xi 


H 


H 


SEt 


mpno spnaie 


XT 


H 


H 


H 


S-cyclopropyl 


Qipno spnaie 


XT 

Xi 


H 

XX 


H 


H 


F 


Qipnospiiait; 


XX 
XI 


H 


H 


H 


CI 


cupnospnaie 


XT 
Xi 


H 


H 


H 


Br 


aipnospnaie 


XT 

Xi 


H 

XX 


H 


H 


I 


triphosphate 


XT 
XT 


TT 

Xi 


H 


H 


NH 2 


ixipno spnaie 


XT 
Xi 


H 


H 


H 


NH-acetyl 


uipnospnaie 


XT 
Xi 


H 

XX 


H 


H 


NH-cyclopropyl 


inpno spnaie 


XT 
Xi 


XX 


H 


H 


NH-methyl 


ixipno spnaie 


TT 

XI 


H 

XX 


H 


H 


NH-ethyl 


triphosphate 


xt 

XI 


XT 
XX 


H 


H 


OH 


triphosphate 


XT 
Xi 


XX 


H 


H 


OMe 


irip no spnaie 


XT 
Xi 


H 

XX 


H 


H 


OEt 


triphosphate 


TT 
Xi 


XT 

XX 


H 


H 


O-cyclopropyl 


inpno spnaie 


XX 
Xi 


XX 


H 


H 


O-acetyl 


uipnospnaie 


XT 
Xi 


XT 

XX 


H 


H 


SH 


triphosphate 


XT 
XI 


TT 

XX 


H 

XX 


H 


SMe 


triphosphate 


XI 


TT 

XX 


H 


H 


SEt 


tripho sphate 


Xi 


XT 

XX 


H 


H 


S-cvclooroDvl 


triphosphate 


XT 
Xi 


TT 

XX 


H 


H 


F 


tnpno spnaie 


XT 
XX 


XT 

XX 


H 


H 


CI 


uipno spnaie 


XT 
XX 


H 

XX 


H 


H 


Br 


inpno spnaie 


T-T 
XX 


TT 

XX 


H 


H 


I 


monopho sphate 


monopno»pn<nc 


m r>ti n*nTi f\ qtVH 5*t*fi 

LIMJLISJ LIJJAJ DjUxKllw 


H 

XX 


H 


NH 2 


monopho sphate 


monopno opnaic 


mntinnVincnhjitp 
JU.lVJli.VJ LJllVJ O UllciXw 


H 


H 


NH-c vclonron vl 


monopnospnaie 


monopno opnaic 


in rvn nrVh n^nli at r 

lllVJIXVJLSlJAJoLJXiCltw 


H 


H 


OH 


monopho sphate 


monophosphate 


monophosphate 


H 


H 


F 


monophosphate 


monophosphate 


monophosphate 


H 


H 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH 2 
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R 


K 


to 3 


X 1 


X 2 


Y 


diphosphate 


aipnospnaie 


aipnobpnd.Lc 


H 


H 

XX 


NH-cvclonroovl 


diphosphate 


diphosphate 


aipnospnaie 


XT 
XX 


XT 
XX 


OH 


diphosphate 


dipho sphate 


cup no spnaie 


XT 
XX 


XT 

XX 


X 


diphosphate 


diphosphate 


diphosphate 


XX 


TT 

XX 


PI 


triphosphate 


triphosphate 


mpnospnaie 


XT 
XX 


XT 
XX 


xNIx.2 


triphosphate 


triphosphate 


uipnospnaxe 


XT 

XX 


TT 

XX 


"VTf-T^ p\/p1 orirnTivl 


triphosphate 


triphosphate 


mpnospnaie 


XT 
XX 


H 

XX 


OH 


triphosphate 


triphosphate 


rnpno spnaie 


XT 

XX 


XX 


F 

X 


triphosphate 


triphosphate 


rnpno spnaie 


TJ 

XX 


TT 

XX 


PI 


H 


TT 

H 


TT 

rl 


X? 


XT 
XX 


MTTo 
1N1T.2 


H 


TT 

H 


TT 

rl 


X? 


TT 

XX 




TT 

H 


TT 

rl 


TJ 

rl 


T7 


TT 

XX 


OH 


TT 

H 


TT 

il 


TT 

n 


X? 

r 


TT 

XX 


T7 

X 


TT 

H 


TT 

xi 


XT 

n 


T7 


H 

XX 


PI 


TT 

H 


TT 

rl 


XT 

n 


PI 


TT 

XX 


"NTHo 

XNXX2 


H 


TT 

u 


TT 

rl 




XT 

XX 


jvj IT »/*\7/^ 1 rvnroTTvl 
x>xx-4vy wiUL/i 


H 


TT 

H 


XT 

rl 




XT 

XX 


OTT 


TT 

H 


XT • 


XT 

n 


PI 


TT 

XX 


X 


TT 

H 


TT 

rl 


XT 

n 


P1 


TT 

XX 


PI 


TT 

H 


TT 

rl 


XT 

n 


XjI 


TT 

XX 


xnxx-2 


TT 

H 


TT 

rl 


XT 

n 


"Rr 
x5X 


TT 

XT 


NTT — r*\/p 1 nnrrvnvl 
xn xx~v/ y \si\j ljx \i jj y i 


H 


TT 

ri 


TT 

rl 


x5l 


XT 
XX 


OH 

L/XX ! 


H 


TT 

ri 


XT 

rl 


"Rr 
x3l 


XX 


x? 

X* 


TT 

H 


TT 

rl 


TT 

n 


"Rr 

XJl 


TT 

XX 


PI 


TT 

H 


TT 

rl 


XT 

rl 


IN 1x2 


TT 

XX 


xNxx2 


TT 

ri 


TT 

rl 


XT 

ri 


J.NXX2 


TT 

XX 


X]TT-r,vr,1 onrori vl 


TT 

H 


TT 

rl 


n 


xrxT 


TT 

XX 


OH 


TT 

H 


XT 

rl 


XT 

n 


1N1x2 


TT 

XX 


T7 

r 


XT 

n 


H 

XX 


H 


NH 2 


H 


CI 


H 


H 


H 


SH 


H 


NH 2 


H 


H 


H 


SH 


H 


NH-cyclopropyl 



118 



WO 01/90121 PCT/US01/16671 



K 


tc 


I* 3 
iv 


X 1 

A 


X 2 


Y 


TT 

xl 


TT 

rl 


TT 
XI 


SH 


H 


OH 


TT 

rl 


XT 
Xl 


TT 

XX 


SH 


H 


F 


TJ 

n 


XJ 

xt 


H 
ii 


SH 


H 


CI 


acetyl 


XT 
XI 


11 


H 


H 


NH 2 


acetyl 


XT 


TT 

XX 


H 


H 


NH-cvclooroDvl 


acetyl 


TT 

xl 


XJ 
XI 


H 

11 


H 


OH 


acetyl 


TT 

xl 


TT 

XT 


TT 

ii 


H 


F 


acetyl 


xj 

n 


TT 

XT 


H 
ii 


H 


CI 


aceiyi 


XJ 
XI 


TT 

ii 


F 


H 


NH 2 


acetyl 


xl 


XT 


F 


H 


NH-cvclonronvl 


acetyl 


Xl 


TT 

XT 


F 
i 


H 
ii 


OH 


acetyl 


TT 
Xl 


TT 

XT 


i 


H 
ii 


F 
i 


acetyl 


TT 
H 


XJ 
XT 


T? 

j/ 


TT 
ii 


CI 


TT 

rl 


acetyl 




H 
ii 


H 


NH 2 


TT 

xl 


o /-» f»T"\/1 

acetyl 


ttVVlj 1 


H 


H 


NH-cvcloDroovl 

1 "IT J VA^^fc^A^^*^ T A 


rl 


tit'Ciyi 


opp+vl 


H 


H 


OH 


TT 

rl 


acetyl 




H 
ii 


H 


F 


TT 

xl 


acetyl 




H 
ii 


H 
ii 


CI 


acetyl 


acetyl 


o f*^T^/l 

acetyl 


TT 

XT 


H 
ii 


i^ii 2 


acetyl 


acetyl 


acetyl 


ii 


H 


NH-cvclooroovl 


acetyl 


acetyl 


cLL/Cty 1. 


H 
ii 


H 


OH 


acetyl 


acetyl 


acetyl 


H 
ii 


H 


F 1 


acetyl 


acetyl 


dociyi 


H 
ii 


H 
ii 


CI 


monophosphate 


r% aft /I 

acetyl 


dcciyi 


ii 


H 
ii 


NH 2 


monophosphate 


acetyl 


acetyl 


TT 


ii 


"NTT-n vd otitoti vl 


monophosphate 


acetyl 


ctcotyi 


ii 


H 
ii 


OH 


monophosphate 


acetyl 


acetyl 


ii 


H 
ii 


F 


monophosphate 


acetyl 


acetyl 


TT 

XT 


H 
ii 


CI 


di vih o snh ate 


acetyl 


acetyl 


H 


H 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


H 


OH 



119 



WO 01/90121 PCTYUSOl/16671 



R 1 
iv 


IV 


R 3 

XV 


X 1 


X 2 


Y 


aipno spnaic 


dceiyi 


5tPf*tv1 


H 


H 


F 


cupnospnaie 


acetyl 


aL/Ciyi 


H 


H 

XX 


CI 


XxipilOSpXlaLe 


acetyl 


auoiyi 


H 


H 


NH 2 


ITipnO 5p Lid It? 


dL/Ciyi 


Ar£*tv1 


H 


H 


NH-cvclonroDvl 


iripiiospndLe 


aX/Ciyi 


acetyl 


H 


H 


OH 


TXipno spnaic 




acetyl 


H 


H 


F 


uxpno spndxe 






H 


H 


CI 


TT 
Jtl 


IT 

XI 


TT 

XI 


H 


NH 2 


H 


TT 

xi 


IT 

XI 


TT 

XX 


TT 

XX 


NH2 


NH 2 


TT 

rl 


IT 

xl 


TT 

XX 


TT 

X A 


NED? 


rvJTJ_cvcloTjrOTjVl 


TT 

xl 


IT 
Xl 


TT 

IX 


H 


NH2 


NH-methvl 

x "xx iiivui ji 


TT 

xl 


TJ 
XI 


TT 

XX 


H 


NH 2 


NH-ethvl 


TT 

xl 


IT 
XI 


TT 

XX 


H 


•MH 2 


NH-acetvl 


TT 
XT 


IT 
Xl 


TT 

XX 


H 

XX 




OH 

Vll 


TT 

xl 


IT 
Xl 


TT 
xl 


H 

XX 


A1XX 2 


OMe 


TT 

xl 


IT 
Xl 


TT 

XX 


H 


NH 2 


OEt 


TT 

xl 


TJ 
XI 


TT 

XX 


H 


NH 2 


0-cvcloorot>vl 


TT 
Xl 


IT 
XI 


TT 

XX 


H 


NH 2 


O-acetvl 


IT 

Xl 


IT 
XX 


TT 

XX 


H 


NH 2 


SH 


TT 
H 


IT 
Xl 


TJ 
XX 


H 

X X 


NH 2 


SMe 


IT 


TT 
Xl 


TJ 
XX 


H 

XX 




SEt 


TJ 

xl 


IT 
Xl 


TT 

XX 


H 

XX 




S -c vclooro 0 vl 


TT 
Xl 


XT 
XL 


TT 

XX 


H 


NH 2 


F 


TJ 
XI 


XX 


H 


H 


NH 2 


CI 


IT 
XI 


XX 


TT 

XX 


H 


NH 2 


Br 


IT 

Xl 


XX 

XI 


TT 

XX 


H 


NH 2 


I 


monopnospnaxe 


TT 
Xl 


TT 

XX 


H 

XX 


NH 2 


NH 2 


monophosphate 


TT 

xl 


TJ 
XI 


TT 

XX 


x> xx 2 


TMTT-acetvl 

1111 "dwV/tjrl 


monoDhosohate 


H 


H 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


NH-methyl 


monophosphate 


H 


H 


H 


NH 2 


NH-ethyl 



120 



WO 01/90121 PCT/USO 1/16671 



K 


R 


iv 


X 1 


X 2 




monophosphate 


TT 
±1 


TT 
XT 


TT 

XX 


xnxx2 


OH 


monopno sp naie 


in 


TT 

XX 


H 

XX 


NH 2 


O-acetvl 


monopno spnaie 


XI 


XX 


H 

XX 


NH2 


OMe 


monopnospnate 


TT 
Xl 


TT 

XX 


H 

X X 


xnxx^ 


OEt 


monopho sphate 


TT 

rl 


t_j 
XI 


TT 

XT 


inxt.2 


O -c vr* 1 nTYTTvn v1 
v/ v y Livyi «j lj y x 


monophosphate 


TT 

rl 


TT 

Xx 


XT 


±njxx2 


ljXX 


monophosphate 


TT 

xi 


pr 

XT 


TT 

XT 


1nxx2 


kJlVJLV/ 


monophosphate 


TT 

xi 


TT 

XT 


TT 

XX 


>JTT 

xnxx2 


SEt 

JUL 


monophosphate 


TJ 
XT 


TT 

XT 


TT 

XX 


±nxx2 


o s*y\sxvjiJx\jij y x 


monopho sphate 


TT 

xl 


TT 
Xx 


TT 

XT 


XTTT 
xNxx2 


T? 
x 


monophosphate 


TT 

xl 


TT 
XT 


TT 

XT 


XTTJ_ 
XNXX2 


ci 


monophosphate 


TT 

xl 


TJ 

XT 


TT 

XT 




T3r 


monophosphate 


TT 

rl 


TT 
XT 


TT 

XT 


1NXT2 


T 


diphosphate 


TT 

xl 


TT 
XT 


TT 

XT 


1NXT2 


XNXX2 


diphosphate 


Tjr 
Xl 


TT 
XT 


TT 

XT 


>JTT- 

J.NXX2 


"MTT-nrpfvl 
in xx atciji 


diphosphate 


TT 

xl 


T-T 
XT 


TT 

XX 


JLNXX2 


iSTTT-P Vf*1 fYTrrnr>vl 
xn x x y \* ±\j vj x \j vj y x 


diphosphate 


TT 

xl 


TT 
XT 


TT 
XT 




>JTT-mf»triv1 
i> xx-xiiv \.xiy 1 


diphosphate 


TT 

xl 


TT 
Xl 


TJ 
XT 


vnpj 

XNXT2 


TsITT-pthvl 

IN X X C illy x 


diphosphate 


xi 


TT 

XT 


TT 

XT 


1NXT2 


OTT 


diphosphate 


TT 
±1 


TT 
XT 


TT 

XT 


"NTT*, 


O-flri^tvl 


diphosphate 


TT 

xl 


TJ 

XT 


TT 

XT 


1SJTJ. 
1NXT2 


OMe 


diphosphate 


TT 

rl 


TT 

xl 


TJ 
XT 


XNXT2 


OFt 


diphosphate 


TT 
XX 


TT 
Xl 


TJ 
XT 


xNXT2 




diphosphate 


TT 

xl 


TT 
XT 


TJ 
XT 


1NXT2 


oxx 


diphosphate 


TT 

xl 


TT 
XT 


TT 

XT 


MTTo 

1NXT2 


qxvxo 


diphosphate 


TT 

xl 


TJ 

XT 


TT 

XT 


xnxx2 


SFt 


diphosphate 


xl 


TJ 
XT 


TT 

XT 


NTT^ 

±NXX2 


C -p.vr'.l nnrnr* v1 


diphosphate 


IT 
Xl 


TJ 
XT 


TJ 
XT 


1NXX2 


F 

X 


t\ i rVh c\ cnVi a tf» 


H 


H 


H 


NH 2 


CI 


diphosphate 


H 


H 


H 


NH 2 


Br 


diphosphate 


H 


H 


H 


NH 2 


I 



121 



WO 01/90121 PCT/US01/16671 



K 


K 


P 3 

rv 


X 1 


X 2 


Y 


triphosphate 


TJ 

xi 


T_T 
XX 


TJ 
XX 


>JTTo 

XNXX2 


1>XX 2 


triphosphate 


TT 

XI 


TT 
XX 


TJ 
XX 


XNXX2 


rvJTT-apetvl 

rNXX~clwwkjrl 


triphosphate 


TT 

XI 


XX 


XX 


x>xx2 




tnpnospnate 


TT 

XX 


XX 


TT 

JX 


KTT-To 
J> JX2 


rVJTT-rnPtrivl 


triphosphate 


TJ 

XI 


TT 

XX 


TT 

XX 




TNJTT-pfhvl 


triphosphate 


TT 
XI 


TT 
XX 


TT 

XX 


XNXX2 


OTT 

V/XX 


triphosphate 


TT 

XX 


IT 

XX 


TT 
XX 


VTLT 
XNXX2 




triphosphate 


TT 

XX 


TT 
XX 


IT 

XI 


rNXX2 


\JHrl 


triphosphate 


Tj 
XX 


IT 
XX 


TT 
XX 


J-NXX2 


\^j-cy \s iupx up y 1 


triphosphate 


TT 
XX 


IT 
XX 


TT 
XX 


rSTTT-, 


O-pppTvI 


triphosphate 


TT 
XX 


TT 

XX 


TT 

XX 


>JtT_ 

xnxx 2 


Oil 


triphosphate 


TT 
XX 


TT 

XX 


TT 
XX 


>TTT 
JlNXX2 


L51V1C 


triphosphate 


TT 

xi 


TJ 

XX 


IT 
XX 


XJTT^ 

JNXX 2 




triphosphate 


TT 


TJ 
XX 


TJ 
XX 


XTTT-% 
1NXX2 


0 -cy cioprop y 1 


triphosphate 


TT 

XX 


TJ 
XX 


TJ 
XX 


1NXX2 


x^ 


triphosphate 


TT 
XX 


TJ 

XX 


TT 

XX 


XNXX2 




triphosphate 


TT 
XX 


TJ 
XX 


TT 

XX 


TsTFTn 
xn.lj.2 




triphosphate 


TT 

XX 


TJ 
XX 


TT 

XX 


1NXX2 


T 

X 


monophosphate 


monophosphate 


monopno spnaie 


IT 
XX 


1NXX2 


INXX2 


monophosphate 


monopho sphate 


monopho sphate 


TJ 

XX 


1NXX2 


in xx-cy cioprop y 1 


monophosphate 


monophosphate 


monophosphate 


TJ 
XX 


JNXX 2 




monophosphate 


monophosphate 


monopho sphate 


TT 
XX 


INXX2 


T7 
X 


monopho sphate 


monopnospnaie 


monopno opiiaie 


TT 

XX 






diphosphate 


dipho sphate 


uipno spnaie 


TJ 
XX 


rNXX2 


1NXX2 


diphosphate 


diphosphate 


oipnospnate 


TT 
XX 


1NXX2 


in xx- cy uioprop y 1 


diphosphate 


diphosphate 


diphosphate 


TJ 
XX 


INXX2 


OTT 
wXl 


diphosphate 


diphosphate 


dipho sphate 


IT 
XX 


1NXX2 


XT 


diphosphate 


diphosphate 


oipnospnate 


TJ 
XX 


INXX2 


PI 


tn T^ri r\ ctWi £* t p 




triohosnhate 


H 


NH 2 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH«cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


OH 



122 



WO 01/90121 PCT/US01/16671 



R 


R 


T>3 


X 1 

A. 


X 1 


Y 


triphosphate 


triphosphate 


tnpnospnaie 


TT 

XT 


INXT2 


T7 


triphosphate 


triphosphate 


tnpxiospnate 


TJ 
XT 


XTPT~ 
INXI2 


PI 


TT 

H 


TT 

H 


TJ 

xl 


X* 


XTR- 
XNXI2 


1NXT2 


TT 

H 


TT 

H 


TT 

xl 


r 


XTH\* 
INXT2 


XTTJ_r» i wr»1i'YT"\TY"\'r\'\/l 

iNi^-oy V/iupiupyi 


TT 

H 


TT 

H 


TT 

xl 


J7 
P 


INXT2 


VJXX 


TT 

H 


TT 

ri 


TT 
Xl 


X 


INXT2 


T7 

.r 


TT 

H 


TJ 

XI 


TT 
Xl 


T7 
X 


IN XT2 


PI 


H 


TT 

H 


TT 

xl 


pi 
oi 


IN 1x2 


INXI2 


H 


TT 

H 


TT 
XI 


pi 


1NXT2 


iNXT-cyciopi up yi 


H 


TT 

H 


TT 

ri 


pi 


xrw„ 
1NXI2 


VJXT 


H 


TT 

H 


TJ 

xl 


pi 


xrr_r 
INXI2 


T7 
X* 


TT 

H 


TT 
XT 


TT 
XI 


P1 


INXT2 


PI 


TT 

H 


TT 

XI 


TT 
Xl 


x>r 


INXT2 


INXT2 


H 


TT 

H 


TT 

xl 


X5r 


IN 1x2 


XTTT_ r* \ if* 1 rirvrrvrw/l 
in xr-uy ciupi up y 1 


H 


TT 

H 


xl 


x>r 


XTTJ 
JNXT2 


VJXl 


H 


H 


TT 

H 


TJ„ 

x3r 


XTTJ 

JNX12 


X 1 


H 


TT 

H 


TT 

xl 


■D- 

r>r 


XTH"~ 
INXT2 


PI 


H 


TT 

H 


TT 

Xl 


XTTT„ 
1NXT2 


XNXT2 


INXT2 


TT 

H 


TT 

xl 


TJ 

Xl 




INXX2 


in XT- V/y V/iupi op y 1 


H 


TT 

H 


TJ 

xi 


XTTJ- 
JNxl2 


XITT~ 
INXI2 


VJXT 


H 


TT 

H 


TJ 




INXI2 


17 


H 


TT 

H 


TT 

xl 


XTTJ 

JNxx2 


XTTJ 
JNXI2 


PI 
ol 


H 


TT 

H 


TJ 

xl 


Oil 


XTH~ 
JNXX2 


IN XT2 


TT 

H 


TT 

Xl 


T_T 
Xl 


OTJ 
oXT 


INXX2 


XTT-T— c "vtt* 1 nuTnTi \i\ 
ir\ XXL/ y L»njpx up y 1 


TT 

H 


TJ 
XI 


XI 


CTJ 
vjXT 


INXT2 




TT 

H 


TT 

Xl 


TJ 
XT 


CTJ 
OXX 


INXT2 




H 


TT 


TJ 

xl 


CTJ* 

orl 


XTH"~ 
JNXT2 


P1 


acetyl 


TT 

H 


TJ 

xl 


TJ 

IT 


XTTJ 
JNXx2 


XTTJ 
XNX12 


acetyl 


TJ 
XI 


XX 


H 




TnTT-C VCl OOTOT3 Vl 


acetyl 


H 


H 


H 


NH 2 


OH 


acetyl 


H 


H 


H 


NH 2 


F 



123 



WO 01/90121 PCT/US01/16671 



K 


V>2 
K 


w 3 

XV 


X 1 

A. 


X 2 

A. 


v 


acetyl 


TT 
Jtl 


XT 

n 


XT 
XX 


TsTTTo 

x\xx2 


CI 


acetyl 


TT 

n 


XT 

n 


F 


1^1 XX2 


J-^ixx2 


acexyi 


XX 

n 


XI 


F 


NH 2 


NH-cvclonroovl 

1 111 VJVlvl/lVl/Ii 


acetyl 


TT 

n 


XT 
XI 






OH 


acetyl 


TT 

n 


XT 
XI 


F 

1 


NH> 


F 


acetyl 


TT 

rl 


XT 
XI 


F 
x 


ATM. 
i>< XX2, 


CI 


TT 

XI 


acetyl 


acetyl 


XJ. 


i>txx2 


l^i xx2 


TT 

xi 


acetyl 


dcciyi 


XX 


i^ixx2 


TsJTT-r.vp.l onroTi vi 

i ill w y \si.\JLti.\JL/ y x 


TT 

xl 


acetyl 


di/Otyi 


H 

XX 




OH ! 


TT 

rl 


acetyl 


acetyl 


XT 

n 


TsTTTo 

1NXX2 


F 

X 


TT 

rl 


acetyl 


acetyl 


TT 

XX 


xnxx2 


ci i 


acetyl 


acetyl 


acetyl 


XT 
XI 


1NXX2 


XN xx.2 


acetyl 


acetyl 


acetyl 


TT 

XX 


7\TH. 

1NXX2 


i>i xx~ \s y \*x\j y i kj ±j j i 


acetyl 


acetyl 


acetyl 


XT 
XX 


1NX12 


OH 


acetyl 


acetyl 


acetyl 


TT 


NH> 

x^txx2 


F 

X 


acetyl 


acetyl 


acetyl 


XT 
XX 


TsJTT 
XNX12 




monophosphate 


acetyl 


acetyl 


XT 
XX 


xNXX2 


>JHo 

x>ix2 


monophosphate 


acetyl 


acetyl 


TT 

XX 


xnxx2 


"NTPT^pvpI nnrnnvl 


monophosphate 


acetyl 


acetyl 


XT 
XI 


1NXX2 


OH 


monopho sphate 


aceiyi 


acetyl 


TT 

XX 


XNXX2 


F 

X 


monopho sphate 


acetyl 


acetyl 


TT 

XX 


NH> 

xnxx2 


CI 


diphosphate 


acetyl 


acetyl 


XT 

XX 


1NXX2 


"NTH-, 


diphosphate 


acetyl 


acetyl 


XT 
XX 


1>XX2 


T\TTT-f* vpT onffrn vi 
iNii \^y \*i.\JLJx\jLj y i 


diphosphate 


acetyl 


acetyl 


TT 

XX 


xNXi2 


OH 


diphosphate 


acetyl 


acetyl 


XT 
XX 


NTTo 

1NXX2 


XT 


dipho sphate 


acetyl 


acetyl 


TT 

XX 


NTTo 


CI 


tripnospnate 


r» rt 1 r 1 

acetyl 


acetyl 


TT 

XX 


XNXX2 


x>ixx2 


triphosphate 


acetyl 


acetyl 


TT 

XX 


xnxx2 


7vTTT-r , \/p1 nTiTnrivl 


fxi r\ Vi r\ on Vi 51 fp. 

Li ILyilUoLJXIClLw 


flf*>fitvl 


acetyl 


H 


NH 2 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


F 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


CI 



124 



WO 01/90121 PCT/US01/16671 



K 


K 


R 3 

lV 


A. 


X 2 

A. 


v 

X 


rl 


TT 
±1 


XT 
XT 


TT 

XX 


ci 


H 

XX 


TT 

rl 


TT 

rl 


XT 
XT 


XT 

XT 


ci 


H 

XX 


TT 

rl 


TT 
XX 


XT 

TT 


XX 


CI 




XT 

n 


xx 

XX 


H 


H 


CI 


NH-cvclonroovl 


TT 

rl 


XT 

n 


TT 

XX 


H 


CI 


NH-methvl 


rl 


XT 

n 


XT 

XX 


H 


CI 


NH-ethvl 

llAX V 111 J & 


TT 

rl 


TT 

rl 


XX 


TT 

XX 


CI 


TsTH-acervl 


TT 

rl 


TT 

rl 


TT 

n 


TT 

XX 


CI 


OH 


TT 

rl 


TT 

tt 


TT 

XX 


IT 


CI 


OMe 


TT 

rl 


TT 

n 


XT 
XX 


XX 


CI 


OEt 


TT 

rl 


TT 

rl 


TT 
XX 


XT 

XX 


CI 


O-c vcl nnrnnvl 


TT 

rl 


TT 

rl 


XT 
XI 


TT 

XX 


CI 


O-acetvl 


TT 

rl 


TT 

rl 


TT 
XX 


TT 

XI 


CI 


on 


TT 

rl 


TT 

rl 


XT 

XT 


XT 

XX 


C1 


OxYXC 


TT 

rl 


TT 

rl 


XX 


TT 
XX 


CI 


SEt 


TT 

rl 


TT 
XT 


XT 
XX 


H 

XX 


CI 


S -c vcl ooron vl 


monopho sphate 


TT 
TT 


TT 

XX 


XT 
XX 


CI 


x >ixx2 


monophosphate 


TT 

xl 


TT 

XX 


TT 

XX 


CI 


NH-acetvl 


monophosphate 


TT 

rl 


XT 
XT 


TT 

XX 


CI 


"MT-T- r» "VP. 1 O T^TTVn vl 
±\ XX jf vJLU X *JjJj X 


monopho sphate 


TT 

rl 


XT 
XX 


TT 

XX 


C1 


>JTT-mftthv1 
x^ixx ixxwixxyx 


monophosphate 


TT 
XT 


TT 
XX 


TT 


CI 

VvT 


iSTH-ethvl 


monopho sphate 


TT 

xl 


XT 
Xl 


TT 

XX 


CI 


OH 


monopho sphate 


TT 
XT. 


TT 

XX 


H 

XX 


CI 


O-acetrvl 


monopho sphate 


TT 
XT 


TT 

XI 


TT 

XX 


CI 

v^x 


OMe 


monophosphate 


TT 

rl 


TT 

XT 


TT 

XX 


CI 


OFt 


monophosphate 


TT 

rl 


XT 
xl 


TT 
il 


C1 




monophosphate 


TT 
XT 


TT 
Xl 


XT 
XT 


CI 


CXT 
kjXTX 


monophosphate 


TT 

rl 


TT 
XI 


TT 

XX 


CI 


oxvxt/ 


m onoTVhosfVh ate 


H 


H 


H 


CI 


SEt 


monophosphate 


H 


H 


H 


CI 


S-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH 2 
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R 2 


R 3 


X 1 


X 2 


Y 


Qipno spjuLd LC 


XT 
£1 


H 

XX 


H 


CI 


NH-acetyl 


Qipno spnaie 


XJ 


TT 

XI 


H 

XX 


CI 


NH-cvclooroovl 


Qipno spn aie 


XJ 
XT 


H 

u 


H 


CI 


NH-methvl 


aipno spnaie 


XJ 
XT 


XX 


H 


CI 


NH-ethvl 

A ^ JL. JL \f LiX T *■ 


aipno spnaie 


XJ 

n 


H 


H 


CI 


OH 


aipno spnaic 


XT 
XX 


H 


H 


CI 


O- acetyl 


Qipnospndiu 


XJ 
XX 


H 


H 


CI 


OMe 


aipnospnaie 


XT 

Xx 


TT 

XX 


H 

XX 


CI 


OEt 


diphosphate 


XJ 
XT 


XX 


H 


CI 


O- c vclonroD vl 

W T ^^JV%^ mT XT J 


diphosphate 


XX 


TT 

XX 


H 

XX 


CI 


SH 


diphosphate 


T-T 
XT 


TT 

XX 


H 


CI 


SMe 


Qipno sp naie 


XJ 
XT 


H 

XX 


H 


CI 


SEt 


aipno sp naie 


XT 
XT 


H 

XX 


H 


CI 


S-cvclopropvl 


triphosphate 


xj 
XT 


XJ 
XX 


H 

XX 


CI 


NH 2 


triphosphate 


XT 
XT 


TT 

XT 


H 

XX 


CI 


NH-acetvl 


triphosphate 


XT 
XT 


XT 
XX 


H 

XX 


CI 


NH-cvclonronvl 


triphosphate 


XT 
XT 


XT 
XX 


H 

XX 


CI 


NH-methvl 1 

1 iX A ixXVtxx y i 


tnpnospnaie 


XJ 
XT 


H 

XX 


H 


CI 


NH-ethyl 


uipnospnaie 


XT 
XT 


H 

XX 


H 


CI 


OH 


triphosphate 


T-T 
XT 


TT 

XX 


H 

XX 


CI 


OMe 


triphosphate 


XT 
XT 


XT 
XX 


H 

XX 


CI 

V_^A 


OEt 


triphosphate 


XJ 
XT 


XJ 
XT 


TT 

XX 


CI 


O-c vcl onrotj vl 


triphosphate 


XJ 
XT 


XT 
XX 


H 

XX 


CI 


O-acetvl 


tnpnospnaie 


XT 
XT 


H 


H 


CI 


SH 


uipnospnaie 


XJ 
XT 


TT 

XX 


H 


CI 


SMe 


unpno spnaie 


XJ 
XT 


H 

XX 


H 


CI 


SEt 


mpno spnaie 


T-T 
XT 


TT 

XX 


H 


CI 


S -c vclonron vl 


monophosphate 


monopnospnaie 


muiiupiiuopxictLc 


XJ 
XX 


CI 




m on rvnh o ST>h ate 


monophosphate 


monopho sphate 


H 


CI 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


CI 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


CI 


NH 2 
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R 


R 


r>3 
K 


Y 1 


A. 


X 


diphosphate 


diphosphate 


diphosphate 


TT 

rl 


Cl 


XNn-cyciopropyi 


diphosphate 


diphosphate 


diphosphate 


TT 

rl 


Cl 


yjrx 


tnphosphate 


triphosphate 


triphosphate 


TT 

rl 




XJTT 
1NI12 


tnphosphate 


triphosphate 


triphosphate 


TT 

rl 


Cl 


in n-cyc lopropyi 


triphosphate 


tnphosphate 


triphosphate 


TT 

H 


CI 


Url 


H 


H 


TT 

H 


T? 

r 


CI 


JNrl2 


H 


TT 

H 


ri 


T? 

r 




in n-cyciopropyi 


H 


TT 

H 


TJ 


r 


CI 


ryci 
un 


H 


TT 

H 


TT 
11 


Cl 


Cl 


iNri2 


H 


H 


TT 

H 


Cl 


Cl 


IN ri-cyciopropyi 


H 


H 


H 


CI 


Cl 


Url 


H 


H 


TT 

H 


T>_. 

Br 


Cl I 


JNrl2 


H 


H 


TT 

H 


Br 


Cl 


NH-cyclopropyl 


H 


TT 

H 


TT 

H 


Br 


Cl 


Url 


H 


TT 

H 


TT 

ri 


XTTT 

JNxl2 


Cl 


iNri2 


H 


H 


TT 

H 


XTTJ 

IN ±12 


Cl 


jn ri-cyciopropyi 


H 


H 


TT 

H 


TvTTT 

JNrl2 


/-"II 

Cl 


Url 


H 


H 


TT 

H 


Sri 


Cl 


■XTTT 

JNrl2 


H 


H 


TT 

H 


O TT 

bri 


Cl 


NH-cyclopropyl 


H 


H 


TT 

H 


CT_J 

brl 


Cl 


Url 


acetyl 


TT 

H 


TJ 

rl 


TT 

ri 


Cl 




acetyl 


H 


T_T 

H 


TJ 

ri 


Cl 


JNri-cyciopropyi 


acetyl 


H 


TT 

H 


TT 

H 


Cl 


ATT 

Url 


acetyl 


H 


TT 

H 


T? 

r 


Cl 


XTTT 

JNrl2 


acetyl 


H 


TT 

H 


T7 


Cl 


NH-cyclopropyl 


acetyl 


TT 

H 


TT 

H 


r 


Cl 


Url 


H 


acetyl 


acetyl 


TT 

ri 


Cl 


XTTJ 

JNrl2 


H 


acetyl 


acetyl 


TJ 

rl 


Cl 


NH-cyclopropyl 


TT 

ri 


acetyl 


acetyl 


n 


PI 


OTT 


acetyl 


acetyl 


acetyl 


H 


Cl 


NH 2 


acetyl 


acetyl 


acetyl 


H 


Cl 


]SfH-cyclopropyl 
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R 


R 


n 3 
rv 






V 

X 


acetyl 


acetyl 


acetyl 


xl 


PI 


OTT 


monopho sphat e 


acetyl 


acetyl 


TT 

XX 


PI 


x>xx2 


inonopnospnaxe 


acetyl 




H 

XX 


CI 


NH-cvclonroDvl 


moiiopno spnate 


acetyl 




XX 


CI 


OH 


diphosphate 


acetyl 


acetyl 


TJ 

XX 


PI 


i>i xx2 


diphosphate 


acetyl 


acetyl 


XT 

xl 


PI 


^TTT_ /-» \/r* 1 rvtAtv* \/1 
IN xl \j j \zL\JyL vJjJ jr 1 


diphosphate 


acetyl 


acetyl 


XJ 
XX 


PI 

v^l 


OTT 

Wxx 


triphosphate 


acetyl 


acetyl 


XX 

XX 


PI 


MR, 


triphosphate 


acetyl 


acetyl 


XX 

XX 


PI 


^TT-n vp.1 nnrntrvl 


triphosphate 


acetyl 


acetyl 


TT 

XX 


PI 


OH 


TT 


TT 

ji 


TT 

ri 


TT 
n 


PI 


XNxl2 


TT 

H 


TT 

rl 


TT 

rl 


XT 

xl 


P1 


iNxi~t*y t/jAjp i upy i 


TT 

H 


TT 


TT 

ri 


TT 
xl 


PI 


OTT 


XT 
XI 


XT 

XX 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula V are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Y 




5 (V) 
wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 
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nl 
Jv 


Jv 


R 3 


X 1 


V 




TT 


TT 

n 


XT 

rx 


T\JTT-.r' vpI fvr\rfvn vl 


TT 
H 


TT 

xl 


XT 
XI 


XI 

rx 


"MTT-m pth vl 
in xx—ixig ux y i 


TT 

XI 


TT 

Xl 


rx 


H 

XX 


NH-ethvl 


XT 
XI 


TT 

XX 


XX 


H 

XX 


NH-acetvl 


TT 
XI 


T_T 
XI 


TT 

XX 


H 

XX 


OH 


TT 

XI 


TT 

XX 


TT 
rx 


TT 

XX 


OMe 


TT 

ri 


TT 

rl 


TT 
Xl 


TT 

XX 


OFt 


TT 

H 


TT 
11 


XT 

xl 


TT 
XX 


^-uyiyiuprupyi 


TT 
XX 


TT 

rl 


XT 
Xl 


XX 




TT 
XI 


TT 

rl 


XT 

rx 


H 


SH 

oxx 


TT 
Xl 


rr 

XX 


XT 

rx 


H 

XX 


SMe 


TT 

xl 


XX 
Xl 


TT 
XX 


TT 

XX 


SFt 


TT 


TT 


XT 

rl 


TT 
XX 


O jr w xupi tjp y I 


monophosphate 


TT 
XX 


XT 

xl 


TT 

XX 


XNXX2 


monophosphate 


TT 

rl 


XT 

n 


TT 

XX 


"NTTT-arf»tv1 
in XX doc iy i 


monophosphate 


XT 

rl 


XT 

n 


TT 

XX 


"NJTT— p vf* 1 nnrnn vl 
in xx \*y vujpujpyi 


monophosphate 


XT 

rl 


TT 

n 


TT 

XX 


TvITT-mpthvl 
in xx ixxwux y x 


monophosphate 


rl 


TT 
XX 


TT 

XX 


NH-ethvl 


monophosphate 


XT 

rl 


XT 

ri 


TT 

XX 


OH 


monophosphate 


XT 

rl 


XT 

ri 


TT 

rx 




monophosphate 


XT 

rl 


XT 

rl 


XT 

XX 




monophosphate 


XT 

rl 


XT 

ri 


TT 
XX 




monopho sphate 


XJ 
XX 


TT 

rx 


XX 


O- r.vn 1 nnron vl 


monophosphate 


rx 


TT 
XI 


TT 

XX 


SH 

kJXX 


monophosphate 


XT 

rl 


XT 

rx 


TT 

XX 


oxvxo 


monophosphate 


XT 

xl 


XT 
XI 


TT 

XX 


SFt 


monophosphate 


XT 

ri 


XT 
Xl 


TT 
rx 


Q_r > "\/T*l /YfMYYfl vl 

i3-c»ywi.vpxi*pyi 


diphosphate 


XT 

ri 


XT 
XI 


TT 

XX 


"NTHo 

1NXX2 


H i r>Vi n qt>Vi ate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-methyl 
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Jv 


rc 2 

rv 


R 3 


X 1 


Y 


aipnospnaie 


TT 

rl 


XJ 
11 


H 


NH-ethvl 


aipnospnaie 


TT 

xl 


XX 

n 


TT 


OH 


dipho sphate 


TT 

rl 


XX 
xx 


XX 


O-acetvl 


aipnospnaie 


TT 

xl 


TT 

XJL 


H 

xx 


OMe 


aipnospnaie 


xl 


TT 

XI 


H 

xx 


OEt 


aipnospnaie 


TT 
Xl 


TT 
rx 


H 


O-cvcil onron vl 


diphosphate 


TT 
Xl 


TT 
ri 


TT 

XX 


SH 

Jl X 


diphosphate 


TT 

xl 


TT 

XI 


TJ 

XX 


OIVXC 


diphosphate 


TT 

xl 


TT 

n 


TT 

XX 


l3X-/L 


diphosphate 


TT 

xl 


TT 

n 


rr 

XX 




triphosphate 


TT 
Xl 


XJ 

n 


XX 


xnxx2 


triphosphate 


TT 
Xl 


TT 
n 


TT 

XX 


"NTT-arervl 


triphosphate 


TT 

rl 


TT 

XI 


TT 

XX 


IN XX~*L/ Jf \sl\J LJ X LJ y 1 


triphosphate 


TT 

rl ( 


TT 
Xl 


XT 
XX 


xx xx-iuc iiiy i 


triphosphate 


TT 

rl 


TT 
Xl 


TT 

XX 


In xx c isxyi 


triphosphate 


TT 

xl 


TT 

n 


TT 

XX 


OTT 

V-/XX 


triphosphate 


TT 

rl 


TT 
XI 


TT 

XX 


W1VXC 


triphosphate 


TT 

rl 


TT 
XI 


TT 

XX 


ORt 

ft 


triphosphate 


TT 

rl 


TT 
XI 


TT 

XX 


O -f \/r» 1 nnrnnvl 


triphosphate 


TT 


TT 

Xl 


TT 

XX 


v-/"dLrCljrl 


triphosphate 


TT 

rl 


XT 

Xl 


TT 

XX 


CXT 

on 


triphosphate 


TT 

rl 


TT 
Xl 


TT 

XX 


OiVXC 


triphosphate 


TT 

rl 


TT 

XI 


TT 

XX 


ljX-/L 


tripho sphate 


TT 

XI 


TT 

XI 


H 

XX 


Q _pvr 1 nnTOTi vl 


monophosphate 


monopho sphate 


monopno spnaie 


TT 

XX 




monophosphate 


monopno spnaie 


inunup I1U opi La. uc 


TT 

XX 


"NTT— vpI nnrfvnvl 
x>xx y wivljx vjlj yi 


monopho sphate 


monophosphate 


monopno spnaie 


TT 
xx 


OTT 
Vyxx 


diphosphate 


diphosphate 


H < Vi /^v nt-*Ti of o 

Qipnospnaie 


TT 

XX 


1NXX2 


HirVhricWhsiti* 

UljJllVJoUlldLC 


UJ.L/1 L\J oyii aiv 


dinhosnhate 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 
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R 


R 


K 


A, 


v 


triphosphate 


triphosphate 


tnpnospnaie 


XI 




triphosphate 


triphosphate 


triphosphate 


TT 
XI 


OH 


H 


TT 

H 


TT 
±1 


X* 


>JTT_ 
XNX12 


H 


TT 

xi 


TT 

XI 


r? 
r 


INXl^t/jr L/lupi <JLJ yi 


H 


TT 


TT 


X 1 


V^Xl 


TT 

H 


TT 

Jb± 


TT 

xi 


PI 


XNX12 


TT 

H 


TT 

xi 


TT 
±1 




"MTT— r* t rr» 1 r^rN mnvl 

i>ixi-uyt/HJjjnjpyi 


H 


TT 


TT 

XI 




V-/X1 


H 


TT 

H 


TT 
XI 


or 


r\TH~ 
JNX12 


H 


H 


TT 

H 


x3r 


JN xi-cyciopropyi 


H 


TT 

H 


TT 

H 


x3r 


ATT 

Uxl 


H 


TT 

H 


TT 


XITT 

JNxl2 


XNX12 


H 


TT 

H 


TT 

xl 


xrr-r„ 


iM xi-cyciopropy i 


H 


TT 

H 


TT 

rl 


iNX12 


VJX1 


H 


TT 

H 


TT 

rl 


CTT 

oxl 


1NX12 


H 


H 


TT 

H 


oil 


in xi -cycioprop yi 


H 


H 


TT 

H 


£>xi 


Uri 


acetyl 


TT 

H 


TT 
XI 


TT 
Xl 


1NXI2 


acetyl 


TT 

H 


TT 

rl 


TT 
Xl 


in xi-cy cioprop y i 


acetyl 


TT 

H 


TT 

xl 


TT 
Xl 


vjn 


acetyl 


TT 

H 


TT 

xl 


r 


vrtr, 
1NXI2 


acetyl 


H 


TT 

H 


X* 


in xi-cy c loprop yi 


acetyl 


H 


TT 

H 


T7 

r 


vJJtl 


H 


acetyl 


acetyl 


TT 

rl 


XNJtl2 


TT 

H 


acetyl 


acetyl 


T_r 

Xl 


rN xi-cycioprop yi 


TT 

H 


acetyl 


acetyl 


TT 

XI 


^/Xl 


acetyl 


acetyl 


acetyl 


IT 

XI 


1NXI2 


acetyl 


acetyl 


acetyl 


TT 

xl 


jn xi-cycioprop yi 


acetyl 


aceiyi 




JLJL 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 
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R 1 

IV 


R 2 


R 3 


"x 1 


Y 


m rm nnfi n cnfi a fp 


uV/v t jr 1 


acetyl 


H 


OH 


H inVi o cnVi n tf* 

UlUllVJOjLIJJ.aWv' 




acetyl 


H 


NH 2 


UipilU S>pilcLLC 




acetyl 


H 


NH-cyclopropyl 


H iWhr* en n Ckt 




acetyl 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula X are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(X) 

wherein: 



R 1 


R z 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


o 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


o 


Hypoxanthine 


H 


H 


H 


CH 3 


o 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


o 


Thymine 


H 


H 


H 


CH 3 


o 


Cytosine 


H 


H 


H 


CH 3 


o 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


o 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


o 


Uracil 
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R 1 




R 3 


R* 


X 


Base 


TT 

ri 


TT 


TT 

ri 


v>rx3 


n 


.17111 rvrni itji pi1 
j r x uxjx u ux aisi 1 


TT 

ri 


TT 

ri I 


TT 
XX 


PTJ- 

V^xx3 




2 4-0- 

Diacetyluraci 


TT 

ri 


TT 

rl 


TT 
XX 


v^rx3 


0 


T-TvTioY antVii n p 

XX V Lt \J A. Oil LilXXXw 


TT 

XI 


TT 

rl 


TT 
XX 


v^rx.3 


c 


2 4-0- 

T^i appfvl th vmin e 


H 


H 


H 


CH 3 


S I 


Thymine 


T_r 
ri 


TT 

xl 


TT 
XX 


V-/XX.3 




PvtriQinp 


H 


H 


H 


CH 3 


S 


4-(N-mono- 

nppfvl lPvtHQitip 


TT 


TT 

rl 


TJ 

ri 


v^ri3 


c 


4-fiM N- 

rliapptvl lP.vtn^iTie 


H 


H 


H 


CH 3 


S 


Uracil 


TT 

H 


TT 

ri 


TT 

rl 


l^xx.3 


c 


^ -"Rl 1 1 rvtwi i t*?i pi 1 
j -r x ixvjx vj ux dun 


monophosphate 


TT 

ri 


TT 

rl 


Vw/xx.3 




Diacetyluracil 


monophosphate 


TT 

rl 


IT 

ri 


pTJ_ 

v>xx3 




l-T\/r%p*Y 51 ti f ri 1 ri p 

XiypwAaXlULXLllC 


monophosphate 


TT 

ri 


TT 

ri 


^1x3 




9 4-0- 

"Di 51 p ptvl tri vm 
xj\.a\s\siy iixiyni 


monophosphate 


H 


H 


CH 3 


O 


Thymine 


monophosphate 


TT 

ri 


TT 

xl 


^XX3 




P'l/f r\ c i n i» 
v^y iDoixic 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 

apptvl iPVtnQlTI ft 
dwwl.jr 1 J\sy (AJoXXXV 


monophosphate 


TT 

rl 


TT 

xl 


1^1x3 


n 

V-/ 


c\ 1 n p pf vl 1 c, vtn <5i n p 


monophosphate 


H 


H 


CH 3 


0 


Uracil 


monophosphate 


TT 

ri 


TT 

ri 


^ri3 


r\ 
\j 


j -r j. uui vj ux dull 


monopho sphate 


TT 

ri 


n 


Vw/XX3 


0 


2 4-0- 

Diacetyluracil 


UlUIlupjJLU oLXilalC 


H 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylthym 
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Til 

R 


R 


R 


K 




Base 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monophosphate 


H 


H 


/-ITT 




Cytosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cyto sine 


monophosphate 


TT 

H 


ri 


pTT 




A /TvT XT 

ui acetyl jcy ujoiiic 


monophosphate 


H 


H 


CH 3 


s 


Uracil 


monophosphate 


H 


TT 

H 


PTT 

CH3 


c 

2S 


5 -Fluorouracil 


diphosphate 


H 


TT 

H 


/-ITT 
CH3 


u 


Z,4-U- 

Diacetyluracil 


diphosphate 


H 


TT 

H 


nTj 
CH3 


u 


Hyp oxan thine 


diphosphate 


H 


TT 

H 


CM3 


KJ 


jji ace iyi mymme 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


diphosphate 


H 


H 


CH3 


O 


Cytosine 


diphosphate 


H 


H 


CH 3 


O 


4-(N-mono- 
acetyl)cyto sine 


diphosphate 


TT 

H 


TT 

H 


PTT 

UXX3 


U 


A r\J XT 

uiacexyi jcyiosine 


diphosphate 


H 


H 


CH 3 


O 


Uracil 


diphosphate 


H 


H 


CH3 


/— v 

0 


5-Fluorouracil 


diphosphate 


H 


H 


/-ITT 
CH3 


s 


2,4-U- 

Diacetyluracil 


diphosphate 


H 


H 


riTT 
CH3 


c 


Hypoxanthine 


diphosphate 


H 


TT 

H 


pTJ 
CH3 


c 


u 1 ace tyiinym 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


diphosphate 


H 


H 


/"ITT 
CH3 


s 


Cytosine 


triphosphate 


TT 

ri 


TT 


PTJ. 
v_>Xi3 




9 4-0- 

Diacetylnracil 


triphosphate 


H 


H 


CH 3 


0 


Hypoxanthine 
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R 


R 


R 


K 


A 


Base 


triphosphate 


TT 

H 


TT 




r\ 
\J 


1 A Ci 

xj 1 <iu c iy 1 LLiyiiiiiic 


triphosphate 


H 


H 


CH 3 


0 


Thymine 


triphosphate 


H 


TT i 

H ! 


Cri3 


u 


Cytosme 


triphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


triphosphate 


H 


TT 

H 




r\ 
U 


A /TVT AT 

aiaccty 1 ^cyiosine 


triphosphate 


H 


H 


CH 3 


O 


Uracil 


triphosphate 


H 


TT 

H 


/"ITT 

Cn.3 




3 -r luorouxacii 


triphosphate 


H 


TT 

H 


PTJ 


0 


Diacetyluracil 


tnphosphate 


TT 

H 


TT 
XI 


pTT 


Q 
O 


xiyp oxaniiune 


triphosphate 


H 


TT 

H 


pTJ 

CH 3 


0 


ui ac exyixnymine 


triphosphate 


H 


H 


CH 3 


s 


Thymine 


triphosphate 


H 


TT 

H 


nrr 
CH3 




Cytosine 


monophosphate 


monophosphate 


monophosphate 


/"TT? 

Cl*3 


\J 


1 A C\ 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


Cr 3 


U 


nypoxaninme 


monophosphate 


monophosphate 


monophosphate 


CF3 


U 


2,4-U- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


Thymine 


monophosphate 


monophosphate 


monophosphate 


/— <T7 

CF3 


r\ 
U 


^yiosme 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


4-(N-mono- 
acetyl) cyto sine 


monophosphate 


monophosphate 


monophosphate 






diacetyl)cyto sine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


Uracil 


monopho sphate 


monopho sphate 


monopno spna ie 


l^T3 




J X l U.U1 U IU aOll 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

Diacetyluracil 
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R 1 


R z 


R 3 


R 6 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF 3 


c 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


(Jt<3 


Q 
O 


j^iaCciyimyinxne 


monophosphate 


monophosphate 


monophosphate 


CF 3 


S 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 




Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 




c 
0 


A /XT XT 

oi acetyl jcyiosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 




5-Fluorouracil 


acetyl 


acetyl 


acetyl 


CF 3 


O 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


H 


H 


TT 

H 


CH3 


U 


o-U-acetyl 
guanine 


H 


H 


H 


CH 3 


O 


8-fluoroguanine 


H 


H 


H 


/-ITT 
CH3 


U 


guanine 


H 


H 


H 


CH 3 


u 


s- /XT XT 

o-(JN , JN -aiacetyl ) - 
adenine 


H 


H 


H 


CH 3 


0 


2-fluoroadenine 


H 


H 


H 


CH3 


0 


8-fluoroadenine 


TT 

H 


TT 

ri 


TT 
Jtl 


V-/X13 


\j 


9 8 /liflnrvrn 

-uiii uoro- 
adenine 


H 


H 


H 


CH 3 


O 


adenine 
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R 


R 


R 


R 


X 


Base 


H 


H 


H 


CH 3 


S 


2-(N,N-diacetyl)- 
guanine 


H 


XT 

H 


TT 

H 




0 


o-u-acetyi 
guanine 


H 


H 


H 


CH 3 


s 


8-fluoroguanine 


H 


H 


TT 

H 


pTJ 


c 
0 


guanine 


H 


H 


TT 

H 


CH3 


0 

0 


o-(JN,JN-aiacetyl;- 
adenine 


H 


H 


H 


CH 3 


s 


2-fluoroadenine 


H 


H 


TT 

H 


/-tTT 

CH3 


0 

0 


8-fluoroadenine 


H 


TT 

H 


TT 

H 


/-ITT 


c 
0 


z,o-uinuoro- 
adenine 


H 


H 


TT 

H 


CH 3 


0 


adenine 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


TT 

H 


CH3 


U 


o-U- acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


O 


8-fluoroguanine 


monophosphate 


XT 

H 


TT 

H 


CH 3 


/-V 
U 


guanine 


monophosphate 


H 


H 


OTT 

CH 3 


O 


o-(JN ,N -diacetyl)- 
adenine 


monophosphate 


H 


H 


CH 3 


O 


2-fluoroadenine 


monophosphate 


TT 

H 


TT 

H 


/"ITT 


/-v 


8-fluoroadenine 


monophosphate 


TT 

H 


TT 

H 


pTT 
UH3 


u 


z,o-ditluoro- 
adenine 


monophosphate 


TT 

H 


TT 

H 


/— <TT 
CH3 


u 


adenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


TT 

H 


CH 3 


s 


6-O-acetyl 

£^l*dl 1 1 IXw 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


s 


guanine 
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pi 

XV 


T>2 
XV 


H 3 

XV 


R* 

XV 


Y 


3-9 UJV 


Attn /""x r"i rt 

monopnospnaie 


TT 
±1 


TT 
n 




C 


6-fNT N-diacetvlV 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


TT 
±1 


TT 

n 




c 


0 -XI uOlO <iUCIllJJ.C 


monophosphate 


TT 
11 


IT 

xl 


PTT^ 
v>ri3 


c 

0 


9 R-rl 1 fin rtrn - 

adeiiine 


monopho sphate 


TT 

ri 


TT 

n 




c 

0 


dixCXLUlC 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guaxiine 


diphosphate 


TT 

Jd 


IT 

rl 


PTT^ 

v^Jn.3 


\J 


f\_C~\_a c t*TA/1 
O-Wd-L/Ciyi 

nil amtlP 

gixcxiii no 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguariine 


diphosphate 


TT 

rl 


TT 

n 


^/JTL3 


0 
w 




diphosphate 


TT 

xl 


TT 

n 


v/n 3 


0 
vv 


U**^XN 5IN -vix Ovv l y lj— 

nHpTiinft 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroadeiiine 


diphosphate 


TT 

rl 


TT 

rl 


VvXl 3 


w 


o-iiuorocwieiiinc 


diphosphate 


TT 

rl 


TT 

rl 


r*TT^ 


w 


adenine 


cupnospnate 


TT 

n 


xl 


PTTo 




<AU CI 111 JLC 


diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


diphosphate 


TT 
±1 


n 


\^ri3 


e 


0 - \j-ac 0 ty 1 


diphosphate 


H 


H 


CH 3 


s 


8-fluorogiianine 


cup no spnaie 


XT 

n 


TT 

rx 


PTT-, 
V-/J13 


0 




dipho sphate 


tt 


TT 


r'TT-, 

V^ri3 


0 


q r\ f*m 1 t*i 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 




H 

XX 


H 




s 


R -fl 1 inroad en in e 


diphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 



138 



WO 01/90121 PCT/US01/16671 



R 1 


R 2 


R 3 


r' 


X 


Base 


diphosphate 


TT 

ri 


TT 

rl 


^ri3 


s 


aH<*ninft 

civiwllixiv 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

mianine 

gUCUUllw 


triphosphate 


TT 

ri 


T_r 

n 


v-/ri3 


0 


U V ftvvljrl 

puanine 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


TT 

ri 


TT 

rl 


PTT- 


V-/ 


glial 11 IIP 


triphosphate 


TT 

ri 


TT 

n 


PTT, 
V/JCI3 


n 


6-CN W-diaeetvl 1- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


triphosphate 


TT 

rl 


tt 
n 






R-fliiornadenine 

vJ JUL Uul \J CI VI wlilllw 


triphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 

<lLLvlJLAJLLV 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

gtlCUJJJJLV 


triphosphate 


TT 

rl 


TT 

n 






fi- O- a p ptvl 
puanine 

j^M-CU 1 1 1 IV 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


TT 

rl 


TT 

XT 


r'TT., 
vvn 3 


c 




triphosphate 


TT 

rl 


JlI 


PTT„ 


C 
0 


M-Hiaretvl 1- 

<lvi.viJJ.llw 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


tnpnospnaxe 


TT 

n 


TT 

n 


PTT_ 


0 

0 


R-flnnrnaHpnitift 

O 11U.V1 UaUvlUll^ 


triphosphate 


TT 
Jtl 


TT 

Jtl 


PTT„ 
v^ri3 


C 
0 


0 8-Hiflnnrn- 

Z# 9 O ~ VJJ.X1 UVJ 1 \J 

adenine 


triphosphate 


TT 

rl 


TT 

n 


r*TT^ 
v^n 3 


c 

0 


ctvlvlJLU.lv 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyl)- 

mi Qtiinp 
gUcUJlilv 


monophosphate 


monopnospnate 


monopnospnate 


PT?~ 


a 
\j 


O - VJ-aCciy 1 

guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


guanine 
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R 1 


R 2 


R 3 


R* 


X 


Base 


UlUilUpilU bp 11 a LC 


tyi on on n 0<2n rl t\ fp. 

11AU 1 1 Up lAW XX u V w 


m on nn h n on h ate 




o 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2-fluoroadeiiine 




m on onb o qtiVi at e 


m ononhosnhate 


CFt 


o 


8-fluoroadenine 


UlUilUpilU bpi 1£LIC 


m rvn onh o <5n h ate 

111 \jxx\JiJ mjo^/uaiw 


mnnonhosohate 


CFi 


o 


2,8-difluoro- 
adenine 


TYI l"4T1/"VM Vi r\cn Vl Jlt^* 
JJlUJJ.UpilUbpila.tw 


in on onh o Qnh a te 


m on onh o snh ate 


CFi 


o 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(NjST-diacetyl)- 
ouanine 

* mm, III 


111 UllUpUU bpilaLC 


mononhoQnhfltP 
lliuxiupiiubpiidtc 


mnnnnh oonhate 


CFi 


s 


6-O-acetvl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


JJlUIJUpilU bpild LC 


mnnonhoQnhnte 

lllUHL/pilVJopilU-LV/ 


m nn onh n snh ate 


CFi 


s 


guanine 


monopnospndtc 


IIlUllUpjJUbpiJaLC 


m on onh o onh ate 
iiiuiiwpiiu OpiWllw 


CF* 


s 


6-flST N-diacetvlV 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


JJlUIlUpilUbpilalC 


in on onh oqoTiji fp 


m on onh o snhate 


CF* 


s 


8-fluoroadenine 


m on onh o Qnli n t p 

lllUJJUpilUbpilclLC 


m on nnh o ^nh ate 


mononho snhate 


CFi 


s 


2 5 8-difluoro- 
adenine 


tyi on on Vi O QY\Y\ 3 te 
JJlUJJUpilU bp 1 1 a. L c 


m on on h o «m h ate 

xxx\Jxi\JiJ xx\j o^iiatw 


mononho snhate 


CF* 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


o 


guanine 


acexyi 




d-Uwljrl 


CF* 

V^J73 


s 


oiianine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula XI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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(XI) 



wherein: 



R 


R 


R 


R 


X 


Base 


H 


H 


H 


CH3 


O 


2,4-O-DiacetyluraciI 


H 


H 


H 


/"ITT 
CH3 


O 


Hypoxanthine 


H 


H 


H 


CH 3 


O 


2,4-O-Diacetyltnymine 


H 


H 


H 


/TTT 
CH 3 


0 


Thymine 


H 


H 


H 


/ITT 
CH3 


0 


Cytosine 


H 


H 


H 


nTT 
CH3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


TT 

H 


CH3 


0 


4-(iN,JN-aiacetyi j cytosine 


H 


H 


H 


yiTT 

CH3 


O 


Uracil 


H 


H 


H 


CH3 


O 


5 -Fluorouracil 


H 


H 


H 


CH3 


s 


2,4-U-l^iacetyiuracii 


H 


H 


TT 

H 


CH3 


0 


Hypoxanthine 


TT 

rl 


TT 

xi 


T-T 
XI 


V-/X13 


c 


9 4-O-T^iapetvlthvmine 


H 


H 


H 


CH 3 


s 


Thymine 


H 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosin 


H 


H 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


H 


CH 3 


s 


Uracil 


H 


H 


H 


CH 3 


s 


5-Fluorouracil 








CH 3 






monophosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 
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l* 1 

XV 


P 2 


R 7 

XV 


R 6 

XV 


./V 


JJAav 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monopnospnate 


xi 


XT 
XI 


PTTa 

VvXx3 


n 


v_x v iaj a xxi c; 


monop no spnaie 


xj ■ 

xl 


XT 


PH* 

v>xx3 


0 


T^^l^l XX1UXAVJ 

acetvl icvtosine 


iiiuxxupxiu opiidtc 


XT 

XI 


H 




0 


4-fN N-diacetvl icvtosine 


monopno spnd.15 


XJ 
XI 


H 

XX 


V/XX3 


0 


Uracil 


monopDO spnaie 


XJ 


TT 

XX 


PH^ 


0 

V/ 


S 1 1 nrntrrafvi 1 


monophosphate 


XJ 


TT 

XX 


PTT* 
VvXX3 


C 


9 4—O-Tjiaretvliiranil 


monopno spnaie 


xj 
xl 


TT 

XI 


vvXX3 


c 


TT vn oif an th i n e 


monopnospnciie 


XJ 

n 


H 

XX 


VxXX3 


s 


2 4- O-Diacet vlthvmine 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monopno spnaie 


XJ 
Xl 


TT 

XX 


PTT* 
V-/XX3 


s 


Pvto^ine 


monophosphate 


TT 

xl 


TJ 
XX 


PTJ 0 


c 


*T 1 -L> ~TXJLV»JXUJ 

5i r».ftt v1 1 fwtnsin e 


monopno spnaie 


tj 
Xl 


XJ 

XX 


PTT* 
v^xx3 


c 


4-nST "M-di acetvl 1 cvto sine 


monopno spnaie 


XJ 
Xl 


XJ 

XX 


PTT^ 
vvXX3 


s 


Uracil 


monopnospndrte 


XJ 
XI 


H 

XX 


CH* 

V^XXJ 


s 


5 -Fluoro iir acil 


dip no spnaie 


TJ 
Xl 


TT 

XX 


PH^ 

V-/XX3 


0 


2 4-0-r)iacetvlurac 


diphosphate 


TJ 
XT 


XJ 

XT 


PTT* 
V-/X13 


0 


TT vnn va n t n i n p 
xx y uuAcuiuiiiiw 


dipho sphat e 


Xl 


TT 

XI 


PTT-, 
V/XI3 




9 4-0-T^)i a ret vlthvmine 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


diphosphate 


TJ 
Xl 


TJ 
XI 


PTTo 
V-/XI3 


n 


Pvtrwine 

V-/ Y LVJolll w 


diphosphate 


TJ 
XT 


XJ 
XI 


PTT-, 
V-XI3 


0 


acetvDc vto sine 


cupno spnaie 


XT 
XI 


TT 

XX 


PH* 

VvXX3 


0 


4-fN N-diacetvDcvtosine 


uipnospnaie 


XJ 
XI 


TT 

XX 


PTTo 


0 


TTraeil 

Uluvll 


cup no spnaie 


XJ 

xl 


TT 

XX 


PTT, 
vvXX3 


0 


S-T^lnoronrfiei 1 

— ' x 1 nv_/x \j nx auii 


aipno spnaie 


TJ 
XI 


XJ 
XT 


PTT^ 


55 


2 4-0-7T)iaceL^1iiracil 


H i r>Ti o <?nh ate 


H 


H 


CH 3 


s 


Hypoxanthine 


diphosphate 


H 


H 


CH 3 


s 


2,4-O-Diacetylthym 


diphosphate 


H 


H 


CH 3 


s 


Thymine 
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R 


R 


K 


iv 


Y 


DdsC 


diphosphate 


TT 

ri 


TT 

n 


1^x13 


C 




triphosphate 


TT 

rl 


TT 

n 


v^ri3 






triphosphate 


TT 

rl 


n 


r^TT 
v^ri3 




TTvririY an tVi in r 


triphosphate 


TT 

rl 


TT 

n 


v^ri3 


0 


9 4-0-T)i arpf vlthvmine 

^ j *T"V/ 1/ x &V/ V/ L jr X Ul j 111 XX- us 


triphosphate 


H 


H 


CH 3 


O 


Thymine 


triphosphate 


TT 

rl 


TT 

rl 


L/Jtl3 


V-/ 




triphosphate 


TT 

rl 


TT 

rl 


v^ri3 


n 


/i PNT_fv< on r> — 
*r _ ^TN "IIUJJJWJ"" 

n p pfvl "ip vf ndn p 


triphosphate 


rl 


TT 

rl 


rnr 
Vw/Ji.3 


n 




triphosphate 


TT 

rl 


TT 

xl 


L>ri3 


0 

\J 


T TfOPlI 


triphosphate 


TT 

H 


TT 

rl 


r^TT 

UJn.3 




S _ Pliiorr»nrQ^i 1 
J 17 LUVL U Ul clVil 


triphosphate 


TT 

rl 


xl 


v>ri3 


c 


9 ^-O-i^iapptvliirap/il 


triphosphate 


TT 

rl 


TT 

ri 


LyXl3 


q 


TT\mr\Y an trn n p 


triphosphate 


TT 

ri 


TT 

rl 


1^x13 


c 




triphosphate 


TT 

rl 


TT 

xl 


v^ri3 


c 




triphosphate 


TT 


XT 

rl 


L>ri3 


c 




monophosphate 


monophosphate 


Br 


V^-T3 


n 


9 ^l-O-Tjiapptvliirapil 

Z^t V_y "X-'iClvOLjr ILIA a^ll 


monophosphate 


monophosphate 


T5_ 


v_/r t 3 


w 


TTvn rtY fin t Vi in f* 

JT.y w AaLLUXlllC 


monophosphate 


monophosphate 


r>r 






9 4-O-T^inppfA/ltVivTriiTift 


monophosphate 


monophosphate 


Br 


CF 3 


0 


Thyinine 


monophosphate 


monophosphate 


Br 


Cr3 




PxffACIflA 


monophosphate 


monophosphate 


T5 — 

Br 


Cr3 


VJ 


-niono- 


monophosphate 


monophosphate 


r>r 


^1*3 


O 


A-rNT T^J-H"inpptvl^pvtn<?ine 


monophosphate 


monophosphate 


Br 


LJF3 


r\ 
yj 


T TtqpiI 


monophosphate 


monophosphate 




L,r3 


n 


^ -T^l 1 1 flTOl 1T3 PI 1 


monophosphate 


monophosphate 


T}„ 

Br 


Ur3 


c 
0 




monophosphate 


monophosphate 


Br 


/~1T? 

L/r'3 


Q 




in on up n v opiia i c 


m on rvn n o qtt ri 51 t ft 


Br 


V> J. J 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


Br 


CF 3 


s 


Thymine 


monophosphate 


monophosphate 


Br 


CF 3 


s 


Cytosine 
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R 


R 


r»7 
K 


R 6 

XV 


V 


J>49C 


monophosphate 


monophosphate 


or 


fx? 


c 


acetvncvtosine 


monopno sp na xe 


monopxiuopiiaiw 




CFa 


s 


4-fM^NT-diacetvDcvtos 


monopno spnai e 


monupnu apj.ia.ic 




CF* 


s 


Uracil 


monophosphate 


rn.onopnospnd.ie 


DI 


PFo 


s 


5 -Fluorouracil 


acetyl 


acetyl 


MO? 


V-/JT3 




4-fiVJ lNJ-tiiacetvl^cvtosine 


acetyl 


acetyl 


N02 


CF 3 


S 


4-(N,N-diacetyl)cytosine 






N02 


CFi 


o 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


2-bromo- 
vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



(xn) 



wherein: 



R 1 


R 6 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


o 


Hypoxanthine 


H 


CH 3 


o 


2,4-O-Diacetylthymine 


H 


CH 3 


o 


Thymine 


H 


CH 3 


o 


Cytosine 


H 


CH 3 


o 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


o 


Uracil 


H 


GH 3 


o 


5-Fluorouracil 
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R 1 

XV 


IV 


X 




ix 


r^TT 
v>rl3 


Q 
O 


9 4_OJOiapfttv1iirarvil 

j*T""V-/ -J-/l<l^/wt J XUX CW11 


n 


v^rl3 


C 
O 


TTvrn r\ y an tVii tl e 
xxyuuAamii 1 1 * v 


t_t 
Jul 


PIT 

v>ri3 


0 


9 4-0-l^iar , .etA/1thvrrnne 


T_T 

XI 


v^ri3 


s 


Tnvmine 


n 


V/XJ.3 


s 


Ovtn^ine 


T_r 
n 


Vvri3 


s 


4- riM-mono- acetvl 1 c vtosine 


rl 




55 


4-iTVJ lST-HiaCrVtvHc vtosine 

till jl ^ UlCLv/ W/L 1. J\S Jf L\Ji31XX\s 


TT 

rl 


PTT 

v>ri3 


c 
0 




TT 

rl 


pTJ 




J r XUUx \J ill axsll 


monopnospnaie 


v^Jtl3 




9 4-O-i^iaretvliirarvil 


inoiiopno spnaxe 


PTJ, 




TTvno van thine 

X X y LJIJA.CIXXUIXXX1W 


monopno sp n<xie 


V-/XJ.3 


O 


2 4-O-T^iacetvltiivniine 


monopnospnaie 


pTT 

V/JC13 


0 


thvmine 

X lljr llllilw 


monopnospnaie 


Vvil3 




^/JT HJoxilC 


monophosphate 


L>ri3 




4. •"NT-iti ah n ~ a f* f* tvl 1 c vt n qi n r 


monophosphate 


pTJ 






monopnospnaie 


vvri3 




TTrapil 

\j x a 1 


monopno spndxe 


PfT-, 
v^ri3 


O 


5-Fluoroiiracil 

mm/ mL lUVlV/kUUVll 


monopnospnate 


v>ri3 


Q 


9 4-O-Diacetvl uracil 


monophosphate 


pTT 


C 


xx jr p U ACUl Li 1X11 c 


monophosphate 


ppf 
\^ri3 


0 

0 


9 4-O-T^i a c* pf\/1 1 Vi vm i n p 

Jt*f4t~\J "XVlrtvCLyilXXjrXXlXllO 


monophosphate 


pTT 


c 

0 


x xiyixixiic 


monopho sphate 


vvri3 


c 

0 


P\/f rvQlTl P 


monopnospnaie 




s 


4- rM-m on o - acet vY\ cvto sine 


munupxxu s>piia ic 


vn.3 


s 


4-fN N-diacetvHc vtosine 


nionopnobpxiaie 


v^in.3 


s 


Uracil 


monopnospnaie 


v^ri3 


Q 


^-"PliinTf^iTraoil ' 

.J X l uAJl VJ Ux (tlvlX 


diphosphate 


v^ri3 


o 

w 


9 4—^^ T\-i n r» a-h /In t-g r*\ 1 

^jH-^~xviacciyiux<icii 


dinho snhate 


CH 3 


0 


Hypoxanthine 


diphosphate 


CH 3 


0 


2,4-O-Diacetylthymine 


diphosphate 


CH 3 


0 


Thymine 
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Iv 


Jv 




Pqca 


diphosphate 


ptt 




r^vtrKjine 


aipnospnaie 


P"H"„ 


O 


4-(N-mono -acetyl) cyto sine 


uip no sp Hale 


pTqr„ ; 
v»n3 


0 


4-(N N-diacetvDcvtosine 


diphosphate 




0 


TTrap/i 1 

W 1 Civil 


diphosphate 


ptx. 


o 


w/ ™ X X UUJl V/ Ui C*W11 


aipnospnate 


ptt„ 


C 


9 4-O-T^iacetvluracil 


diphosphate 


PIT„ 
Vvxl3 


0 


TTvnnvaTi thine 


aipnospnaie 


V^xl3 


c 


2 4-O-Diacetvlthvmine 


aipnospnaie 


V-/XT-3 


c 


Thvmine 

x ix y liiiiiv 


diphosphate 


PTJ 


c 


PvfoQinp 


triphosphate 


pu. 




9 4-O-l^iacefvlLiracil 

^ V/ XVlOvwl J. LAX Civil 


triphosphate 


prr 


n 


TTvm nY an tVi 1 n p 


tnpnospnate 




w 


9 4-.0_T^i a p prvltli vmiriR 
z» } *T~vy l/icivv 1 xtxxjf 1 1 nxxw 


triphosphate 


pu 




TVivminft 

X XXJr XXXXIXv 


triphosphate 


pu. 


0 


fvfn^inft 


triphosphate 


pu 


n 


A-i"NT-m rm n - a p ptv1 1 c vtr* «11 Tl ft 


triphosphate 


PTJ 
L/JI3 




4-fNT "NI-Hi ^ppfvl^n vto<?iriR 

*T - I AN jXN 1X1 av w Ljr LJ\sJ IU 0 1X1 V 


triphosphate 


pu 


V-/ 


T Trapil 


triphosphate 


PTJT 




*/ X 1 UUl \J IXX OVXX 


triphosphate 


PT4^ 

LyJTl3 


c 


9 4-O-Diacetvliiracil 

^#j"T \«y X/lclvvljr 1U1 Uvll 


triphosphate 


pu. 


c 

0 


1-Tvnnv a n tVi 1 n ft 

J. X jr YJ V/ A. CXAX LXX1XX W 


triphosphate 


pu 


c 


9 4-O-riiap-ptvltVivmiTie 


triphosphate 


C>-H-3 


0 

0 


TTrvminft 
X Xljf xxxxxxw 


triphosphate 


pTT 




PvtrtQinp 

V*/ jr WJ O Li.lt> 


monophosphate 


pu 


n 


^ j*T V_/ JL/lClvvLj'l H-L ClVll. 


monopho sphate 


PT?~ 
1^1/3 


0 


T-Tvn a v fi n tin 1 ti ft 

X X V Lf \J A-ClXXUXXXXw 


monophosphate 


pT? 

^3 


0 


9 4-O-OiacetvlthviTiirie 

j "T \»/ X_x X CI w L J X UI Jf XXJUXX w 


monopnospnaie 


PTh\ 
l^j?3 




Thvmine 

x xx y ixxxi iv 


m nn cm 1i o sri h ate 

11XVJ11 V LJ1JAJ JJ.C4VV 




0 


Cytosine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF 3 


0 


4-(N,N-diacetyl)cytosine 
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XV 


u 6 

XV 


X 


Paca 


monopnospnaxe 




o 




monopnospnaxe 




V-/ 


^i-F InnrfYiirjwi 1 


niuiiopiio bpiiaie 




s 


2 4-O-Diacetvluracil 


mOUOpiltJ bpHaic 


PF-» 
V^J/3 


s 


FT vn ox an thin e 


xnuiiupjJLu apxiaic 




s 


2 4-O-Diacetvlthvmine 


monopno spna ic 


V-/-T3 


s 


THvmine 


monopnospnaie 


Ur3 


c 


V./ Jr ll/OUXv 


monophosphate 




q 


/I _ rbJ-tn nn n- a n.ptvl ^ftvto si rift 


monopnospiiaie 




C 

o 


4-fM N-diacetvl^cvtosine 


monopnospnaie 




c 
o 


Uracil 


monopnospnaLc 


v^r3 


s 


5 -Fluorour acil 


acetyl 


K^r 3 


o 


4-fN N-diacetvl icvtosine 


acetyl 




s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N ,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 
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Alternatively, the following nucleosides of Formula XVH are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



wherein: 



(XVII) 



R 1 


R* 


R? 


X 


Base 


R 9 


R 


H 


CH 3 


H 


o 


2,4-O-Diacetyluracil 


NHAc 


Me 


H 


CH 3 


H 


o 


Hypoxanthine 


NH2 


Me 


H 


CH 3 


H 


o 


2,4-O-Diacetylthymine 


NHAc 


Me 


H 


CH 3 


H 


o 


Thymine 


NH2 


Me 
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TO 1 


tt 6 

XV 


R 7 






R 9 




IT 
±1 


/"^TJ 
L/X13 


XT 


n 


PvtnQlTIP 
V>> jr luOiuv 


NH2 


Me 


TT 
XI 


l^XXJ 


XT 


n 


*T 1 1^1 XLLvJ-lv avW/ijri^v Yiuoillv 


NHAc 


Me 


TT 

xl 


PTT 


XJ 

n 




A.fhJ "NT-Hi «p ptvl^ ft vfn«5ine 


NHAc 


Me 


TT 


CH3 


TT 

n 




T Ti*o r*i 1 


NH2 


Me 


TT 


pTT 


XT 
XX 




_T?1i 1 rvrrviif si f*i 1 
«J-X lUUIUlU dL/11 


NH2 


Me 


XT 


L/XI3 


XX 


0 


"7 il-O-Tjifir.ptvl uracil 


NHAc 


Me 


TT 

rl 




TT 

XX 


c 

0 


TTA/nnYfintlii n p 


NH2 


Me 


TT 

rl 


r^TT 
U1T3 


TT 
n 


c 


9 A-O-i^inrpfvltTivrriirift 

X,*T ~V^~X^i«.L/CljflUXJri.All-IX5/ 


NHAc 


Me 


TT 

rl 


^ri3 


TT 
XX 


0 


X iiyillXllO 


NH2 


Me 


TT 

H 


pTJ 


TT 
XX 


c 


P^t rf /"VC1T1 (=* 

\^>y LUoixic 


NH2 


Me 


TT 

H 


Cbi3 


TT 

xl 


c 
0 


*t-^i> -mono-aociyiy t*y Lo&jxiv 


NHAc 


Me 


TT 


L.XI3 


XJ 
XX 


c 




NHAc 


Me 


TT 

rl 


p^TT 


TT 
XX 


<J 


T Traoil 


NH2 


Me 


TT 

rl 


PIT 


TT 

XX 




T?1iirvrrvnr£ifMl 

X 1UAJI U HI CllX! 


NH2 


Me 


monophosphate 


p^TT 
L/XI3 


XT 
XX 


\J 


Z,*r-W - T/lavCiy 1UI a.LXl 


NHAc 


Me 


monophosphate 


/^TT 

C1T3 


TT 

XX 


r\ 
\J 


TTt rr\fW or) tTll T\ e* 
XT Yp O A dl lLLlXLLC 


NH2 


Me 


monophosphate 


prr 

UII3 


XT 

XX 




z , - j-^iace iyi my ixiiiic 




Me 


monophosphate 


P^TT 


TT 

XX 


n 


1 iiy iijxjxc 


NH2 


Me 


monophosphate 


prr 


TT 

xl 


n 


P^x rf-/-\C!in ^ 

v^yiuoiiic 


NH2 


Me 


monophosphate 


P^TT 

Crl3 


TT 

XX 


n 


H-^lN-lIlUllU~a.C»C/Lyi ^^>y LUoiiXC 


NHAC 


Me 


monophosphate 


P^TT 
CXI3 


TT 

XX 


n 




NHAc 


Me 


monophosphate 


P^TT 


TT 
XT 




Uracil 


NH2 


Me 


monophosphate 


PIT 
UH3 


TT 
XX 


\j 


J -Jf 1 UOlO UTaCll 


XTTT9 


Me 


monopho sphate 


P^TT 

L^ri3 


TT 

XX 


0 


0 ^.-O-Tjifmpfvlnrcipil 
j*t V-/ x-/icivc ty 1 ua 


NHAc 


Me 


monopno spnate 


pu A 


TT 
XT 


52 


TT\/n C\ Y 51 Tit Vll Tl f* 

xx y Pvj a ai-i tnii to 


NH2 


Me 


monopno spnaie 


PPT, 


TT 

XT 




0 4-O-i^innftiA/lthvrniTie 

«t/ j*t X-/lavvlj' 1 tli-j' 1 1 1 1 law 


NHAc 


Me 


monopno spnaxe 


V-/ri3 


TT 

XT 


53 


'rhvminp 

JL liy llXLXLw 


NH2 


Me 


monophosphate 


v^JnL3 


TT 

XT 


c 
0 


vvyiuoxiiv 


NTT2 


Me 


m nn ntVh n ^nli at e 

JJJL VAX V IJJJw Owl. J. C4.U V 


CH3 


H 


s 


4-(N-mono- acetyl)cytosine 


NHAc 


Me 


monophosphate 


CH 3 


H 


s 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH 3 


H 


s 


Uracil 


NH2 


Me 
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r 1 


R 6 


R 7 


Y 

A. 


IJOSv 


R 5 


R i0 


inonopno spnaie 


V^xx.3 


XX 


Q 


S nronracil 


NH2 


Me 


cup no sp ndie 








9 4- O-Tjiacetvluracil 


NHAc 


Me 


U-ipilvJ opildlv 




H 


O 


TTvoox anthine 


NH2 


Me 


UipilU spiiaLC/ 


PTT? 


H 

XX 


O 


2 4-O-DiacetvlthYmine 


NH2 


Me 


UipnObpDdlC 


PTT^ 


H 

XX 


0 


Thvmine 

X ii Y 1 1 IHJV 


NH2 


Me 


aipxLO spn die 


wn.3 


XX 


O 


Cvtosine 


NH2 


Me 


Qipno sp naie 


PTT-, 


H 

XX 


O 


4- fM~m ono- acetvl 1 cvto sine 


NHAc 


Me 


UipiLO bp LLdlC 


\-^xa3 


H 

.XX 


O 


4-fN N-diacetvncvtos 


NHAc 


Me 


m.pjuuopiidiC' 




H 




Uracil 


NH2 


Me 


aipnospnaie 




H 

XX 


O 


5 -Fluoro uracil 


NH2 


Me 


aip no spnaie 


v^xi.3 


TT 

XX 


c 


^ 4-0-T)iacetvluracil 


NH2 


Me 


aipnospnaie 




TT 

XX 


C 


TTvnnv an th i n e 

XXjrJ^V/^VCIXJLtl I IXJLW 


NH2 


Me 


aipnospnaie 


v^n.3 


tt 

XX 


s 


9 4-O-T^iacet^ltjiviiiiTie 


NHAc 


Me 


aipnospnaie 


1^x1.3 


TT 

XX 


c 


TnvmiTie 

x xxjrxxxxixw 


NH2 


Me 


uipnuspnaic 


PH, 


XX 


s 


Ovtosine 


NH2 


Me 


copnospndic 


WJX3 


TT 

XX 


0 


2 4-O-Diacetvlnracil 


NHAc 


Me 


tnpnospudLc 


PTT* 


H 

XX 


0 


WvDOxan thine 


NHAc 


Me 


iripnospnaie 


ptr, 


XT 

XX 


0 


2 4-O-l^iacet^lthvnrixTie 


NHAc 


Me 


triphosphate 


PTJ\ 

^xx.3 


TT 

XX 


0 


Thvminfi 

X XXJTX1X11X& 


NH2 


Me 


iripnospnaie 


^XJ-3 


TT 

XX 


0 




NH2 


Me 


LTipnu spnaie 


pu„ 


TT 

XX 


0 


4-n s J-inono - ac etvli c vto sine 


NHAc 


Me 


uipnospnaie 


PTTn 


H 

XX 


0 


4-fN^ N-diacetvttcvtosine 


NH2 


Me 


iripnospnaie 


v^xj.3 


XX 


0 


Uracil 


NH2 


Me 


LTipnospnaic 


PIT, 


TT 

XX 


0 


S - Pluorouracil 


NH2 


Me 


iripnospnaie 


V-/X13 


TT 

XX 


s 


2 4-0-F)iacetvluracil 


NH2 


Me 


iripno sp naie 


PTT-, 
v-rij.3 


TT 

XX 


55 


TT vn n v an th i n e 


NH2 


Me 


tr»i t\ n A ot\ n nfo 

uxpnospnaie 


V-/X3.3 


TT 

XX 


s 


2 4-0- acetvlth vmine 


NH2 


Me 


ix ip no sp n a ic 


pu, 
v*>xx3 


TT 

XX 


s 


Xhvmine 


NH2 


Me 


triphosphate 


CH 3 


H 


S 


Cytosine 


NH2 


Me 


monophosphate 


CF 3 


H 


0 


2,4-O-Diacetyluracil 


NH2 


Me 


monophosphate 


CF 3 


H 


0 


Hypoxanthine 


NH2 


Me 
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n 1 

XV 

• 


w 6 

XV 


n 1 

XV 


TV 




R 9 


R 10 


monopnospnate 


1^x3 


XT 

XT 


o 

V/ 


2 4-O-Di anetvlth vmine 


NH2 


Me 


monopnospnaie 


0*3 


XX 




Thvminp 
x xx jf mint' 


NH2 


Me 


monopnospnaie 




XT 
XI 




v-<y lu&xxit 


NH2 


Me 


monopnospnaie 


v^r3 




V-/ 


A-rNf-rnono-acetvncvtosine 


NH2 


Me 


monupno bpna ic 


v^r3 


XX 


0 


N-diacetvl^cvtosine 


NH2 


Me 


monopno spxid te 


v^P3 


XT 

XX 


0 


T Tl*5lPi1 
Ul CIV-/ 11. 


NH2 


Me 


monopno spnate 


v^r3 


XX 


n 


«/ X luuiumavii 


NH2 


Me 


monophosphate 


cr3 


XT 

XX 


0 

ij 


,*+- v-i -X-Zidoc ly 1 ux au 1 


NH2 


Me 


monophosphate 


^3 


XT 

XX 


0 


XT y p U A (tUUIxXAw 




Me 


monophosphate 


1^x3 


XT 

XX 


c 
0 




l^XX^br 


Me 


monopnospnate 


V^JT3 


XT 

n. 


c 


x iiy juxiiic 




Me 


monopnospnaie 


V^JT3 


XT 
XT 


c 


Vrjr UJoxxlv 


NH2 


Me 


monophosphate 


1^x3 


XT 
IT 


0 


*t-^tn -iixuxiu-civciy lyu jr lAJ&ixiw 


NH2 


Me 


monophosphate 


0x3 


XT 

XX 


c 


*t-^xn,j.>i "vxidL/Oi.y 1 J^y tvjoiixw 


NH2 


Me 


monophosphate 


V^X*3 


XT 
XT 






NH2 

lull- 


Me 


monophosphate 


r^x? 
V/Jt*3 


XT 
XT 




T71 11 nrrti it 0 /M 1 
J -X iUUl U Ul aOll 


llXJXi 


Me 


acetyl 


V^XT3 


XT 
XT 




4-/TSJ 7^r-Hiarf*tvl^nvi"fi9ine 


H 


Br 


acetyl 


CH3 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 3: Preparation of 3'-C-methyIriboadenme 

The title compound can be prepared according to a published procedure (R.F. Nutt, 
MJ. Dickinson, F.W. Holly, and E. Walton, 'TBranched-chain sugar nucleosides, m. 3'-C- 
5 methyladenine *\J.Org. Chem. 1968, 33, 1789-1795) (Scheme 9). 
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(a) Ru0 2 / NaI0 4 ; (b) MeMgl / TiCU; (c) HC1 / MeOH / H 2 0; (d) BzCl / pyridine; (e) AcBr, 
HBr / AcOH; (f) chloromercim-6-benzaiiiidopurine; (g) NH 3 / MeOH. 

In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula HI are prepared. 



Y 
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INIT2 


0 -cyciopropyi 


triphosphate 


XT 
XT 


XT 
Xl 


XX 
XI 


TSJTT~ 
IMXT2 


X7 


uipnospnaie 


XT 
Xl 


TT 
XI 


TT 
XT 


TsJXT^ 
XNXT 2 


\~*x 


iripno spnaie 


XT 

XI 


TT 
XT 


TT 

XT 


TNXT2 


XTl 


triphosphate 


XT 

xl 


TT 1 
XI 


XT 
XT 


XNXT2 1 


T 
l 


inonopnospndxe 


XxL\JxX\jp XLU oJJIlalC 


JL11VJ JXVJ IJXX\J o yJXXa Lw 


H 


x y x ±2 


X>X A2 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


OH 
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R 


R 


iv 


X 1 




V 

X 


monophosphate 


monophosphate 




TT 

XX 


1NXX2 


F 

X 


monopho sphat e 


monophosphate 


■too ro.io /~vt\ Vl ACT>rl Qfp 

rnonopnoopiiaxc 


TT 

XL 


NHo 


CI 


diphosphate 


aipno spnate 


u.1 piiu aputu- v 


H 


NHo 




diphosphate 


oipno sp n a xe 


^■ir^VincnVicitR ' 


H 

XX 


NHo 


NH-cvclonronvl 


diphosphate 


diphosphate 


uipno spnate 


TT 

XI 




OH 
\/ii> 


diphosphate 


diphosphate 


aipno spnate 


TT 

XX 


NHo 

i^i XX2 


F 


diphosphate 


aipnospnaie 


uipno spnate 


TT 

XX 


NHo 

x^xx2 


CI 


triphosphate 


triphosphate 


tnpno spnate 


TT 
Xx 


1NJCX2 


NHo 

i>ixx2 


triphosphate 


triphosphate 


unpno spnate 


XJ 

XX 


NHo 


NH-r* vp.1 nnron vi 

1 N XX"w jr l/JLVJp 1 up jr A 


triphosphate 


iripxiospnaie 


IX ipilU opxiatO 


XX 


NHo 

x^ixx2 


OH 


triphosphate 


mpnospnate 


xnp no spnate 


TT 

XX 


NHo 

i>xx2 


T7 

X 


triphosphate 


triphosphate 


tripno spnate 


T_r 

XX 


NHo 

xNXX2 


CI 

v^l 


TT 

H 


TT 


TT 

rl 


r 


MTT^ 

1NXX2 


NHn 

xNXX2 


TT 

H 


TT 

rl 


n 


J7 


NHo 

1NXX2 


NH-p.vr.1 onrnn vi 

x >XX \s j viupi ^P 1 


TT 


TT 

rl 


TT 

ri 


T7 
x 


NHo 

xnxx2 


OH 

v/xx 


TT 


TT 

rl 


TJT 

n 


F 


x^xx2 


F 

X 


TT 

H 


TT 

rl 


n 


TT 

X 


i^i XX2 


CI ! 


TT 


TT 

rl 


n 


ci 

V^l 


NHo 

i^xx2 


NHo 

xtxx2 


TT 

H 


TT 

rl 


TT 

n 


pi 


NHo 

XNXX2 


NTT-pvnlnrirnnvl \ 
x tx x w jr viupi up 1 


TT 

H 


TT 

rl 


TT 

n 


pi 


NHo 
1NX12 


OH 

vXl 


TT 

H 


TT 

rl 


TT 

n 




NHo 
xNXX2 


F 

X 


TT 

H 


TT 

rl 


TJT 

n 


PI 
^1 


NHo 
xNxx2 


CI 


TT 


IT 

rl 


TT 

n 


Rr 

SDL 


NHo 


NHo 

x>xx2 


TT 

rl 


TT 

rl 


TT 
n 


Rr 


NHo 


NH- cvcloriiroTj vl 


TT 

H 


TT 

rl 


TT 


r>r 


NHo 
JLNXX2 


OH 

v/xx 


TT 

H 


TT 

rl 


TT 

n 


Rr 

J31 


xnxx2 


F 

X 


TT 

H 


TT 

rl 


TT 

rl 


DI 


xNxx2 


PI 

V^l 


TJ 

H 


TT 

rl 


TT 

JuL 


iNXx2 


NHo 


NHo 

XNX12 




H 


H 


NH 2 


NH 2 


NH-cyclopropyl 


H 


H 


H 


'NH 2 


NH 2 


OH 


H 


H 


H 


NH 2 


NH 2 


F 
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R 1 


R 2 


R 3 

XV 


X 1 


X 2 " 


Y 


H 


H 


H 


NH 2 


NH 2 


CI 


TJ 

XI 


TJ 

XX 


H 


SH 


NH 2 


NH 2 


XX 


XX 


H 

XX 


SH 


NH 2 


NH-cyclopropyl 


TJ 
XX 


XX 


H 

XX 


SH 


NH 2 


OH 


XT 

n 


XJ 
XX 


H 


SH 


NH 2 


F 


XX 


XX 


H 


SH 


NH 2 


CI 1 


«X/Ci yx 


H 

XX 


H 


H 


NH 2 


NH 2 




H 

XX 


H 


H 


NH 2 


NH-cyclopropyl 


acetyl 


XX 


H ! 

XX 


H 


NH 2 


OH 


acetyl 


TJ 
XX 


H 

XX 


H 


NH 2 


F 


acetyl 


XJ 1 
XX 


H 

XX 


H 


MH 2 


CI 


d-CCtyi 


H 1 

XX 


H 


F 


NH 2 


NH 2 


acetyl 


H 

XX 


H 


F 


NH 2 


NH-cyclopropyl 


acetyl 


H 

XX 


H • 


F 


NH 2 


OH 


acetyl 


XX 


H 


F 


NH 2 


F 


acetyl 


TJ 
XX 


H 

XX 


F 


NH 2 


CI 


XT 
XX 




acetyl 


H 


NH 2 


NH 2 


XJ 

XX 


OpP-tvl 
ClXvViyX 


acetyl 


H 


NH 2 


NH-cyclopropyl 


XX 

in 




acetyl 


H 


NH 2 


OH 


XX 
XX 




acetyl 


H 


NH 2 


F 


XJ 
XX 


dactyl. 


acetyl 


H 


NH 2 


CI 


acetyl 


<iuctyi 


awwl jr i 


H 


NH 2 


NH 2 


acetyl 


<i\vCiyi 




H 


NH 2 


NH-cyclopropyl 


acetyl 


acetyl 


<>r.fttv1 


H 


NH 2 


OH 


ax-ciyi 


avv l y x 


acetyl 


H 


NH 2 


F 


axy eiyx 


acetyl 


acetyl 


H 


NH 2 


CI 


IX10IlupilUbplla.lC 




Opfa+Vl 


H 


NH 2 


NH 2 


TJlUiiULJXL*JoLJlla.LC 




acetyl 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


CI 
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K | 


K 


XV 


X 1 


X 2 


Y 


diphosphate 


acetyl 


acetyl 


TT 

XX 


x^ix.X2 


i^(XX2 


diphosphate 


acetyl 


acetyl 


H 

XX 


x^xx% 


NH-cvclooror)vl 


uipno spxiaie 


aceiyi 




H 

XX 


NH 2 


OH 


aipno spnate 


acetyl 




H 


NH 2 


F 


arpnospnate 


acetyl 




H 




CI 


triphosphate 


acetyl 


acetyl 


TT 

XX 


x^ixx2 


NH<> 


triphosphate 


^% ATT 71 

acetyl 


aceiyi 


TT 
XX 


X^(XX2 


TnJTT- vfil onrnn v1 

X^IXX wV wlV/Ul\JUYl 


triphosphate 


acetyl 


acetyl 


TT 
XI 


xnxx2 


OH 

V-JXT 


triphosphate 


acetyl 


acetyl 


TT 

XX 


x^ixx2 


F 

X 


triphosphate 


acetyl 


acetyl 


TT 

XX 




CI 


TT 

xi 


T_T 
XI 


TT 
XX 


H 

XX 


CI 


H 


TT 

rl 


TT 
Xl 


TT 
XI 


TT 

XX 


CI 

V^X 


H 


TT 

H 


TT 
XT 


TT 
Xl 


TT 
XI 


CI 

v-»l 


XNXX2 


H 


TT 

xi 


XT 
Xl 


TT 
XI 


CI 

Vvl 


"MTT „f» 1 fYnrrvnvl 


TT 

H 


TT 

xl 


TT 
Xl 


TT 

XX 


CI 


"NTT-methvl 


TT 

H 


TT 

xi 


TT 

Xl 


TT 

XX 


CI 

v^X 


NH-ethvl 


TT 

xi 


T_r 
Xl 


TT 
XI 


TT 

XX 


CI 


NH-acetvl 


TT 


Xl 


TT 
XI 


TT 

XX 


CI 

VvX 


OH 

v/xx 


TT 

H 


TT 

xl 


TT 
Xl 


TT 

XX 


CI 


OMe 


TT 

H 


TT 

xi 


TT 
Xl 


TT 
XI 


CI 

v^l 


OFt 


TT 

H 


TT 

xl 


TT 
Xl 


TT 

XX 


CI 


O-f* vp.1 nTvrnnvl 


TT 

H 


TT 

xl 


TT 
Xl 


TT 
XT 


CI 


v/ Owl jr X 


TT 
H 


Xl 


XX 


H 


CI 


SH 


TT 

a 


TT 

xl 


TT 
XI 


TT 

XX 


CI 

V./X 


SMe 


TT 

xi 


TT 

xl 


TT 
Xl 


TT 
XT 


CI 


SEt 


TT 


TT 

xl 


TT 
XI 


TT 

XX 


C1 

v^x 


Q-r.vnl onroTi vl 


monophosphate 


IT 

xl 


TT 
XI 


TT 

XT 


CI 


x^ixx2 


monophosphate 


TT 
Xl 


TT 
XI 


TT 

XT 


CI 

v^l 


NH-acetvl 

i ill tivviyi 


tyi on nil TiosTiHate 


H 


H 


H 


CI 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


NH-methyl 


monophosphate 


H 


H 


H 


CI 


INH-ethyl 
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nl 
K 


K 


Xv 


X 1 


X 2 

-TV 


y 


monopno spnate 


TT 

xl 


TJ 
XI 


H 


CI 


OH 


in onopnospnaie 


TT 
Xl 


XT 


H 


CI 


O-acetvl 


monophosphate 


TT 

xl 


TT 

XI 


TT 

XX 


CI 


OMe 


monopno spnaie 


TT 
Xl 


TT 

XX 


H 

XX 


CI 


OEt 

V_/l— / L 


monopnospnaie 


TT 

XI 


TT 


H 

XX 


CI 


O-nvclonrotTvl 

V,/ v VvlUl/1 X"^ J 


monopnospnaie 


TT 
XI 


TT 

XX 


H 

XX 


CI 


SH 

la? XX 


monopno spnaie 


TT 
XI 


TT 

XX 


H 

XX 


CI 


SMe 


monopnospnaie 


TT 
Xl 


XT 
XX 


XX 


CI 


SEt 


monophosphate 


TT 
Xl 


TT 
XI 


TT 

XX 


CI 


tD v Jr V/XvFJLIi v/lj jr X 


diphosphate 


TT 
Xl 


TT 
XI 


XJ 
XX 


PI 


NTTo 


diphosphate 


TT 
Xl 


TT 

XX 


TT 

XX 


CI 


NTT-acetvl 


oipnospnate 


TT 
XI 


XJ 
XX 


TT 

XX 


CI 


T^JTT-c vcl onron vl 

liJLX wjr vxviyiw^/ jrx 


diphosphate 


T_T 
XI 


TT 

XI 


TT 

XX 


CI 


NH-methvl 

I^IXX Xi.LwUXJrX 


diphosphate 


TT 
Xl 


XX 

XI 


TT 

XX 


C1 


NH-ethvl 


diphosphate 


TT 
Xl 


TT 
XI 


TT 

XX 


PI 


OTT 


diphosphate 


TT 

xl 


XX 

XI 


XJ 
XI 


PI 




diphosphate 


TT 
Xl 


TT 
XI 


TT 

XX 


PI 


OMe 


diphosphate 


TT 
XI 


TT 
Xx 


JJ 

XX 


PI 


OEt 1 


diphosphate 


TT 
Xl 


TT 

XX 


XX 


PI 


O-eve! niYnrnvl 


diphosphate 


TT 
Xl 


TT 
XI 


XJ 
XX 


PI 


Oil 


diphosphate 


TT 

xl 


XT 
XX 


TT 
Xx 


PI 


OIVXO 


diphosphate 


TT 

xl 


TT 

xl 


XJ 

XI 


PI 


OXvl 


diphosphate 


TT 
Xl 


XJ 

XI 


TT 

XX 


PI 




tripho sphate 


TT 

XI 


XJ 
XX 


H 

XX 


CI 




tripho sphate 


TT 
XI 


TT 

XX 


XX 


CI 


NH-acetvl 

j. ill nvvi y i 


mpnospnaie 


T-T 
XI 


TT 

XX 


TT 

XX 


CI 


NTT-nvrJnnrnTivl 

i>xx v/jr IsAAJljx jr i 


tripho sphate 


XI 


XJ 
XX 


TT 

XX 


PI 


"MTT-TnptTivl 

1>X 1 ill v 111 Jr 1 


triphosphate 


TT 

xl 


XJ 

XI 


TT 
Xx 


PI 


xNxx-ouxyi 


LX ipilUopildlC 


TJ 

■LX 


H 


H 


CI 


OH 


triphosphate 


H 


H 


H 


CI 


OMe 


triphosphate 


H 


H 


H 


CI 


OEt 
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R 1 


R z 
rv 


R 3 

XV 


X 1 


X 2 


Y 


tri nVi o crtVi a tp 


XT 

XX 


H 


H 


CI 


O-cyclopropyl 


tri n h o qtVH a t p 

Ll ipilVJopiXClLG 


XX 


H 


H 


CI 


O- acetyl 


tri till o on Vi at p 

LA X LS O LS AACL L W 


H 


H 


H 


CI 


SH 


trinhoortTiatp 

UL lpi 1VJ opAAO. k V 


H 

XX 


H 


H 


CI 


SMe 


"trinVl O CT\ rl a t P 
IX xpxxvx o pxxa LC 


XT 

XX 


H 


H 


CI 


SEt 


tritVl'irtCTVh'fltp 
LI XpXXU o pxxa LC 


XX 


H 


H 


CI 


S-c vclooroovl 


XIIUXXUpXXlsopilcLLC 


m on onh o^nn ate 
iiivjinjpinjopiicii.^ 


m on onh o ^nh ate 
xaavjaxu lxxav? ouuciLv 


H 


CI 


NH9 


IIIUXHjpXHJ opXld. LC 


tyi on on n o<»n n a tp 

lAXVJllvJpilvJO pAACiLt' 


m on onh o Qnn ate 

lAAVJULJpAAU o pXXCll w 


H 


CI 


NrT-cvclonronvl ! 


mononhoQnhatp 

XXXVJ XXUpXXU O pilO. l o 


m nn on H o ^n H ate 

1A1\JAHJ LJ11W opiJLOlv 


m on onh o sn h ate 

AAAVF Uw LJAAV t9 1/iUUv 


H 


CI 


OH 


uipxiu spiiaic 


rl i t\ Vi r\ cnll SI tp 

uxpxxu apiio-ic 


fiinhocnhatp 

UipilU dpXXclLts 


H 

XX 


CI 




cup no spnaie 


Qipxxo t>px Idle 


H inh o cn h atp 
LXXpXXUopXX<Llw 


XX 


CI 


TvJT-T-r.vr.l onronvl 

lill vjf viwj/iup jr 1 


/4 -J f\ Vi r\ cy"v1"I o+o 

cupiiu spiiuic 


/4 1 n1*i o cnTi a tp 

UXpXXVJ apXlClLC 


<iinho<mhatp 
vxipiivj opAActiw 


H 

XX 


CI 

v^x 


OH 


uipiio sp ndic 


LXXpiXU opiXdlC 


trinhocnh 5*tp 
LX XpilUopXlaLC 


H 

XX 


CI 


x^ixx2 


tri nl"»OCtVl*1 51 tp 
LX ipiXUopiXdXC 


tri nil o qti n ate 

11 ipiLU op Aid 


tri n n o snh a te 


H 


CI 


NH-cvcloDroDvl 

x 1 x x w y w xvpx V-/ L-/ T -X 


trinh octVha tp 

LX 1 UllUopildl C 


trinh o^rYh ate 

Vl 1U IL\J op AACl Iv 


tri nil o sn h ate 

LA XL/Xlls^L/XACklW 


H 


CI 


OH 


XJ 
XX 


XX 


H 


F 


CI 


NH 2 


xj 
xx 


XJ 

XX 


XX 


F 

X 


CI 

v^x 


T'CH-cvclo'nrorjvl ! 

1 ill \J j\sM.\JVJl.\JVJ J 1. 


XJ 

jn 


XJ 

XT. 


IT 

XX 


F 

X 


CI 


OH 


XJ 

n 


XJ 
XX 


FT 

XX 


CI 


CI 


NH 2 


n 


XX 


H 

XX 


CI 


CI 


NH-cvclooroDvl 


n 


rT 

XX 


H 

XX 


CI 


CI 


OH 


XJ 

xx 


XJ 

XX 


XX 


Br 

AJA 


CI 


NH2 


XI 


XT 

XX 


XX 


Br 

J— 'A 


CI 


NH-cvclorjroDvl 


XJ 
XX 


XJ 
XX 


XT 
XX 


Br 


CI 

V->1 


OH 

vli 


XJ 
XX 


XJ 
Xx 


XJ 

xx 


x>ixx2 


CI 


1>XX 2 


XJ 
XX 


XT 

XX 


XX 


X^lXX^ 


CI 


NH-cvclooroovl 


XX 


H 

XX 


H 


NH2 


CI 


OH 


rT 


H 

XX 


H 


SH 


CI 


NH 2 


H 


H 


H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH 2 



163 



WO 01/90121 PCT/US01/16671 



P 1 

Jbv 


K. 


R 3 


X 1 


X J 


y 


acetyl 


TT 
XX 


TJ 
XX 


H 

XX 


CI 


NH-cvclooroDvl 


acetyl 


TT 

rl 


XX 


H 

XX 


Cl 


OH 


acetyl 


TT 

xl 


TJ 
XX 


X 






acetyl 


XX 


TT 

XX 


F 

X 


CI 


NH-cvcloiDroovl 

I'll vjr viv^/i v^/j i 


acetyl 


rr 

XX 




F 


CI 


OH 


XT 

xi 


acetyl 




H 


Cl 


NH 2 


TT 

ri 


acetyl 


avciyx 


H 


CI 


NH-cvclot>rot>vl 


TT 
H 


acetyl 




H 

XX 


Cl 


OH 


acetyl 


acetyl 


acetyl 


XX 


Cl 




acetyl 


acetyl 


ductyi 


H 

XX 


Cl 


NH-cvclot>ror)vl 


acetyl 


acetyl 


duciyi 


H 

XX 


Cl 


OH 


monop no spnd te 


dCCiyi 


avwiy l 


H 


Cl 


NH 2 


irionophosphate 


acetyl 


Qtf^r^TA/l 

dl/CLyi 


XX 


Cl 


NH-cvclooroDvl 


monophosphate 


acetyl 


acetyl 


XX 


Cl 


OH 

wll 


diphosphate 


acetyl 


acetyl 


TT 

XX 


Cl 


NHo 


diphosphate 


acetyl 


acetyl 


TT 

Xx 


Cl 

V_/l 


NTT-nv^l OTifOii vl 

i,iii v V wiu ui w u y i 


diphosphate 


acetyl 


Q/^^TT/l 

dw/Ctyi 


H 

XX 


Cl 

V-»l 


OH 


triphosphate 


acetyl 


d-L/Ctyi 


H 

XX 


Cl 


NH? 


trip ho sphate 


acetyl 


51 /** r»t\/1 

auciyi 


H 

XX 


Cl 


NH-cvclooronvl 


triphosphate 


acetyl 


aCvtyi 


H 

xx 


Cl 


OH 

v/11 


TT 

H 


TT 

XX 


TT 

XX 


TT 

XX 


Cl 


NHo 


TT 


TT 

XX 


TT 

XX 


TT 

XX 


Cl 


^TrT-cvnloTiTO'nvl 


TT 

ri 


TT 
Xl 


tt 

XX 


TT 

XX 


Cl 

v^l 


OH 


H 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula VI are prepared, using the 
appropriate sugar and pyriixiidine or purine bases. 
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(VI) 

wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


O-acetyl 
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R 1 
rv 


Jtv 


R 3 


X 1 


Y 


monopno spnate 


n 


H 

X A 


H 


OMe 


monopno spnate 


XT 

xl 


H 


H 


OEt 


monopno bpnate 


tr 
£1 


H 


H 


O-cyclopropyl 


monopno spnate 


XX 

n 


H 


H 


SH 


monopno opnaic 


XX 


H 


H 


SMe 


monopnu o piidic 


TJ 
XX 


H 


H 


SEt 


monopnospnaic 


XT 
XX 


H 


H 


S-cyclopropyl 


diphosphate 


XT 
XX 


XX 


H 


NH2 


oipno spnate 


XT 
XX 


H 


H 


NH-acetvl 


oipno spnate 


XT 
XX 


H 


H 


NH-cvclouroovl 


aipno spnate 


XT 
XX 


H 


H 


NH-methvl 


aipno spnate 


XT 
XX 


H 

XX 


H 


NH-ethvl 


diphosphate 


XT 
XX 


XX 


H 


OH 


diphosphate 


XT 
XX 


XT 
XX 


H 

XX 


O-acetvl 


dipho sphate 


XT 
XX 


tr 

XX 


H 


OMe 


cupnospnaie 


XT 
XX 


XX 


H 


OEt 


aipnospnate 


XT 
XX 


H 


H 


O-cvcIootodvI 


cup no spnate 


XT 
XX 


H 

X X 


H 


SH 


Gipno spnate 


XT 
XX 


H 

XX 


H 


SMe ! 


diphosphate 


XT 

XX 


XX 


H 


SEt 


diphosphate 


XT 
XX 


XX 


H 

XX 


S -c vclooron vl 


triphosphate 


XT 
XX 


XX 


H 

XX 




uxpno spnaue 


XT 
XX 


H 


H 


NH-acetyl 


uxpno spnate 


XT 
XX 


H 

XX 


H 


NH-cyclopropyl 


uipno spnate 


XT 
XX 


XX 


H 


NH-methvl 

X ^xx nivixi y a 


tripho sphate 


XT 
XX 


H 

XX 


H 


NH-ethvl 


triphosphate 


XT 

XX 


FT 

XX 


H 

XX 


OH 


uipno spnate 


XT 
XX 


XX 


H 

XX 


OMe 


tripho sphate 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


O-acetyl 
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K 


K 


JK 


A. 


v 


trip no spnaie 


TT 

rl 


XJ 

n 


n 


<3TT 

Oil 


triphosphate 


TT 

rl 


TT 

rl 


TT 
n 


OIVIC 


triphosphate 


TT 

rl 


TT 

n 


TT 
n 


OXvt 


triphosphate 


TT 

rl 


TT 

rl 


XJ 

n 


o-cyciopropyi 


monophosphate 


monopho sphate 


monopno spnate 


XJ 

n 


i\r±2 


monophosphate 


monopnospnate 


monopno spnaie 


TT 
XT 


in n-c y c loprop y i 


monophosphate 


monophosphate 


monopnospnaxe 


XJ 

n 


OTT 

un 


diphosphate 


diphosphate 


dipno spnaie 


XI 

n 


xhpt« 

TNn2 


diphosphate 


cupnospnate 


mpno spnaie 


XJ 

n 


in n-cy uiuprupyi 


diphosphate 


diphosphate 


aipnospnate 


XJ 

n 


vjn 


triphosphate 


triphosphate 


tnpnospnate 


XJ 

n 


r\TTT« 

r>n2 


triphosphate 


triphosphate 


tnpno spnaie 


TT 

n 


in n**cy i/iopropy i 


triphosphate 


triphosphate 


tnpnospnate 


XJ 

n 


un 


TT 

n 


TT 

rl 


TT 

rl 


r 


TNn2 


TT 

rl 


TT 

rl 


TT 

n 


T? 


iNn-cycioprupyi 


TT 

rl 


TT 

rl 


TT 

rl 


X7 


OTJ 


TT 

rl 


TT 

rl 


TT 

rl 




rNn2 


TT 


TT 

rl 


TT 

n 




XNn-cyciopropyi 


TT 

rl 


TT 

rl 


TT 

rl 


Ul 


OTJ 
wxT 


TT 

rl 


TT 
H 


TT 

rl 


Jdi 


iNn2 


TT 


TT 

rl 


TT 

rl 


XTI 


"f\TXJ 7r»1 A f\ TV"\ T> ^ / I 

in n-cycioprop yi 


H 


TT 

H 


TT 

rl 


X5f 




TT 

H 


TT 

rl 


TT 

rl 


XTTJ« 

i\iri2 


XTTJ^ 

iNn2 


TT 

rl 


TT 

rl 


TJ 
XT 


xttj^ 
iNri2 


j.Nn-cycioprop yi 


TT 

rl 


TT 

rl 


XJ 

n 


TsJTT^ 
i\ri2 


OTT 


TT 

rl 


TT 

rl 


XJ 

n 


cxj 
on 


>JXJ 

iNn2 


TT 

rl 


TT 

rl 


XJ 

n 


CXJ 


in n-cyi/iopropyi 


TT 

H 


TT 

rl 


TT 

rl 


CXJ 

on 




acetyl 


XT 

n 




H 




acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 



167 



WO 01/90121 PCTYUS01/1667 1 



XV 


K 


u 3 

XV 


X 1 

yv 


Y 


acetyl 


TT 

ti 


TT 
Xl 


x^ 


1XXX2 


aceiyi 


TT 

xl 


XI 


X 


NH-cwcl OTiroT) vl 

111 X v V viupi r' V 1 


acexyi 


xi 


H 


F 


OH 


TT 
XX 




ClX/wLjrA 


H 


NH 2 


TT 

rl 


acetyl 




XX 


"NTTT-cvp.1n'nrn"nvl 

iixi \j^jy± 


TT 


acetyl 




XX 


OH 


acetyl 


acetyl 


acetyl 


TT 

XX 


i>ixx2 


acetyl 


acetyl 


acetyl 


TT 

XX 


"NTT— f* v/* 1 nnrntivl 


acexyi 


acetyl 




TT 

XX 


OH 


monopno spnate 


acetyl 


dvciyi 


XX 


NHo 


monopliospliate 


acetyl 


acetyl 


TT 

XX 


"MTT-rvr 1 ntYronvl 


monophosphate 


acetyl 


acetyl 


XJ 

XX 


OTT 

V/XX 


diphosphate 


acetyl 


acetyl 


TT 

XX 


1NX12 


diphosphate 


acetyl 


acetyl 


TT 

XX 


iNxx~V'yv/iupiupjfi 


cipnospnaie 


acetyl 


acetyl 


TT 

XX 


OH 

V/XX 


trinhosrnhate 


acetyl 


acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula XH1 are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(xm) 



wherein: 



R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


o 


2,4-0- 

Diacetylnracil 


H 


H 


H 


CH 3 


o 


Hypoxanthine 
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w 1 

xv 


XV 


xv 


R 6 


x 


Base 


tj 
rl 


IT 

xl 


T-T 
XI 


VvXJLj 


O 


2,4-0- 

Di acetvlthvmine 


H 


H 


H 


CH 3 


O 


Thymine 


TT 

Jtl 


TT 

xl 


n 




O 


fN/tnQine 


H 


H 


H 


CH 3 


O 


4-(N-mono- 
acetvl icvtosine 

WWW ¥ X IVT VwiJlllW 


TJ 

rl 


TJ 
XI 


T-T 
XX 


nil 


0 


diacetvl^cvtosine 


H 


H 


H 


CH 3 


0 


Uracil 


TT 

ri 


TT 

rl 


XI 


Vvn.3 


0 


^ 1 1 rVPfM 1 T*SI f* 1 1 

1 luuiuiuavii 


TT 

rl 


IT 

xl 


T-T 
XX 


v^XX3 




2 4-0- 

Diacetyluraci 


TT 

rl 


t_t 
n 


XT 
XX 




s 


FT vnoxan thine 


TT 

rl 


TJ 
n 


TJ 
XX 


v-»xx 3 


s 


2,4-0- 

Di acetvlth vmine 


H 


H 


H 


CH 3 


s 


Thymine 


TT 
Jtl 


TT 

xl 


TJ 

n 




Q 


Vv jr UJoXliw 


H 


H 


H 


CH 3 


s 


4-(N-mono- ! 
acet vHc vto sine 


TT 

rl 


tj 
xl 


TJ 
XT 




s 


di acetvll c vto sine 


H 


H 


H 


CH 3 


s 


Uracil 


TT 

H 


TJ 

rl 


TJ 

xl 


pTT 


c 


J X lUUi U ILL C1\jLi 


monophosphate 


TJ 

Xl 


TJ 
XX 


V-/XX3 




2 4-0- 

Diacetyluracil 


monopno spnaie 


IT 
XI 


TJ 
XX 


VvJ.X 3 


O 


r-Tvn oy an thine 


monophosphate 


TT 
Xl 


TJ 
XX 


v-/XX 3 




2 4-0- 

T")i acetvlth vm 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


tyi r»Ti pvn1*i o cnn 51 t"p 


H 

XX. 


H 


CH 3 


0 


Cytosine 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 
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R 


R 


K 


p* 

JV 


Y 

A. 


r>asc 


monophosphate 


TT 

H 


TT 

Xl 


v^Xl3 


VJ 


A CSS M_ 


monophosphate 


H 


H 


CH 3 


O 


Uracil 


monophosphate 


TT 

xi 


XX 
XI 


V-/XX3 


o 




monopho sphate 


TT 
ti 


IT 

Xl 


V_,XX3 


C 
O 


9 4-.fi- 

Diacetyluracil 


monophosphate 


TT 

H 


TT 


V-,xl3 


e 
0 


xiypoxanuiine 


monophosphate 


TT 

rl 


TT 
XX 


^XJ~ 

Oxl 3 


0 


0 A Ck 

JUlaVC L y Liny III 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monophosphate 


TT 

rl 


TT 

xi 


v^xi 3 


c 


v^yiobixie 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
ttCexyi jcyiosine 


monophosphate 


TT 

H 


TT 

xl 


CXI3 


c 
0 


H i n r* f^fvl ip vtn ci n ft 

UXavwljr 1/ wjr lAJQLLiW 


monophosphate 


H 


H 


CH 3 


s 


Uracil 


monophosphate 


TT 

rl 


TT 
Xl 


V-/XI3 


c 


-J-JT lUUIUUictC'll 


diphosphate 


TT 

rl 


TT 

rl 


LyXl3 


VJ 


Z,**-VJ- 

Diacetyluracil 


diphosphate 


TT 

H 


TT 

xi 


PIT 


VJ 


xiypoxanimne 


diphosphate 


TT 

H 


TT 

xl 


CXI3 


VJ 


0 A r\ 

xJx aOC ty I UI jr IXllilC 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


diphosphate 


TT 

H 


TT 

xi 


\^Xl3 






diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
ace vy i j c yxo sine 


diphosphate 


TT 

H 


TT 

xl 


piTT 

^Xl3 


VJ 


/I /XT XT 
1 a ^ta/I l r» \rtr\ ci n ^ 


diphosphate 


H 


H 


CH 3 


0 


Uracil 


dipno spnaie 


XT 
XX 


XX 
XX 




0 


S -T^hiorouraci 1 

«_/ X 1UU1 VJ Ul dull 


diphosphate 


H 


H 


CH 3 


S 


2,4-0- 

Diacetyluracil 
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R 1 


R 2 


R 3 


R* 


X 


Base 


diphosphate 


TT 
Jd 


XT 

n 




c 
0 


TTvrifYV jsntVii ti p 


diphosphate 


TT 

rl 


t_t 
n 


\->n3 


c 


2 4-0- 

T)i acetvltHvm 

J—/ lOwv/L jr ILil Till 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


diphosphate 


TT 

rl 


TJ 
XX 




s 


Pvtcviine, 


triphosphate 


TT 

1 


TT 

XX 


\-/X A3 


0 


2 4~0- 

Diacetyluracil 


triphosphate 


TT 

ri 


TT 

XX 


PTT* 


KJ 


TTvn n y ji ti tTi 1 n p 


triphosphate 


TT 

rl 


TT 


PTT* 


n 


9 4-0- 

T*)i aeetvlth vmin e 

L/iOwwl> J 1UU y A iJLU.1V 


triphosphate 


H 


H 


CH 3 


O 


Thymine 


triphosphate 


TT 

rl 


T_r 

XX 


PTT, 


o 


PvtnQinp 


triphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 


triphosphate 


TT 

rl 


TT 
XX 


PTT-, 
^>n 3 


n 

w 


di acetvl^cvtosine 


triphosphate 


H 


H 


CH 3 


0 


Uracil 


triphosphate 


TT 

rl 


TT 

XX 


PTTi 
V-/XX3 


n 


*\ -T71 1 1 ntni 1 rfi r*i 1 


triphosphate 


TT 

rl 


TT 
XX 


PTT-. 
v^n 3 


c 

i3 


1 4-0- 

Diacetyluracil 


triphosphate 


TJ 

rl 


TJ 

rl 


PTT-, 
v^ri3 


O 
O 




triphosphate 


TJ 

rl 


TT 

XX 


PTT* 


C 
O 


2 4-0- 

T}-j acet vl tTi vm ine 


triphosphate 


H 


H 


CH 3 


S 


Thymine 


triphosphate 


TJ 

rl 


TT 
XX 


PTTo 






monophosphate 


monopho sphate 


moHopnospnoie 


PT7* 




9 4-0- 

Diacetyluracil 


monopho sphate 


monopho sphate 


monopnospnaie 


PR, 




TTimrtYa-ntTiirif» 

riypuAcuxuijj-io 


monopho sphate 


monopho sphate 


monopno spnaie 


PT7n 




Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Cytosine 
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Jv 


XV 


R 3 


R 6 

JCV 


x 


Base 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


4-(N-mono- 
acetvl^cvtosine 


inonopnospnaie 


•rvi rvri rvrih ncnfi sitf* 
IJLlUJUAjpJ4AJbpJLI.ClLG 


mnnrvnfin<;nhfltfi 
11 iuiivj jpuu op iici iw 




o 


diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


Uracil 


monopnospnaie 


IUOIlUpilOopiJ.a.LC 


tn on nnVi ncnfi ntft 
ij.iunvjpiii/opiici i^ 




o 


5 -Fluorouracil 


nioiiopiiu opiidLc 


m rvn rvnTi n QtVh a t p 

JJlVJllVp-UAJ 5pW 


m nrirvnVi nsnh ate 


CF^ 


s 


2,4-0- 

Diacetyluracil 


monopno spnaie 


IIlUiiUpilUopila.LC' 


m ononli o^nH ntft 

lUUilUUUUdpiJlakv 




s 


H vnox an thine 


monopnospnaie 


monopnospnaie 


lllUllL/pil\Jopil£lLw 


CF* 

V>r 3 


s 


2 4-0- 

D i ac etylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 


monopnospnaie 


LUUliU p 1LO bpila LC 


m An or\n o qtiH atft 

LLLUliU L/iiU Dp UCt L 


^ f 3 


s 


Cvto sine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acet vfi cvto sine 


monophosphate 


monopno spnaie 


monopiio spnaie 


CFo 


s 


4~rN N- 

Hi acetrvHcvtosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


monopnospnaie 


iixuiiupiiuopiiciic 


PFi 

V-xi 3 


s 


5-Fluoronracil 


acetyl 


acetyl 


acetyl 


CF 3 


0 


4-(N,N- 

Hi acetvH cvto sine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

di acetvH cvtosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinvl 

y xxxj x 


o 


4-(N,N- 

diacetvDcvtosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N- 

di acetvl^ cvto sine 


H 


H 


H 


CH 3 


o 


2-(N,N-diacetyl)- 


H 


H 


H 


CH 3 


o 


6-O-acetyl 
guanine 


H 


H 


H 


CH 3 


o 


8-fluoroguanine 
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R 1 


R 2 


R 3 


R* 


X 


Base 


TT 

ti 


TT 
11 


XT 

XT 




O 


Buanine 


TT 

Jtl 


TT 
Xl 


XI 


V^x xj 


O 


6-fN N-diacetvlV 
adenine 


H 


H 


H 


CH 3 


O 


2-fluoroadenine 


TT 

H 


TT 

xl 


TT 

XX 




O 


8-fl iioroadenine 


TT 

H 


TT 
ti 


TT 
XI 


PTTn 


O 


9 8-Hifhioro- 

^ jO VXlJLJ.LA.wX W 

adeiiine 


TT 
ti 


TT 

rl 


TT 
XI 


V-/XJL3 


0 


CUXwXlXXXw 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 

& til m 1 1 1 1 v/ 


TT 

ti 


TT 

rl 


XX 
XI 




c 


6-O-acetvl 
onanine 


H 


H 


H 


CH 3 


s 


8-fluoroguanine 


TT 

H 


TT 

xl 


XT 
Xl 


V-/XI3 


C 


miflTllTlP 
jjCXtfun j iv 


TT 


TT 

xl 


XT 
XT 


TTTq 

13 


s 


6-fN N-diacetvlV 
adenine 


H 


H 


H 


CH 3 


S 


2-fluoroadenine 


TT 

xi 


TT 

xl 


TT 

XX 


PTTo 


Q 


8-fltioroadenine 

O XXIXVsX vdVXwXXX.IXV' 


TT 

H 


TT 

xl 


XT 
Xl 


PTTo 

v^XX3 


O 


9 R-Hifhinro- 
adenine 


TT 

H 


TT 
ti 


XT 
Xl 


pXT n 


c 


avxwxxxxxw 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

onanine 

gUfttllllv 


monophosphate 


TT 

xl 


TT 
xl 


CTT, 


0 


fi-O-acetvl 
enanine 

U C4JL 11 1 i V 


monophosphate 


H 


H 


CH 3 


O 


8-fluoroguanine 


monophosphate 


TT 

xl 


TT 
XX 




O 


onanine 

^ Li. (4.1 Ml IV 


monophosphate 


TT 
XI 


XT 
XI 


PTTo 


0 


6-fN N-di acervlV 
adenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 
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pi 

xv 


u 2 

XV 


Jfcv 


R 6 


x 


Base 


monopno sp naie 


TT 

XI 


TT 
XI 


V/X13 


0 


2 8-difIuoro- 
adenine 


monopnospnaie 


TT 
XI 


TJ 
XX 




0 


adenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
enanine 


monopnospnaie 


TT 

XI 


XJ 
XI 


V>X1j 


s 


6-O-acetvl 
Qrianine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monopnospnaie 


T_r 
XI 


XI 
XX 


VvA A3 


s 


oixairine 


monopno spnaie 


TT 

XI 


XX 






6-fN N-diacervlV 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


TT 
XI 


XJ 
XX 


PTT^ 

Vvxx.3 


s 


R-flimrnflHeniTie 


monophosphate 


TT 

xx 


XT 
XX 


VvXX3 


C 


9 S-Hiflunro- 

adenine 


monop no spnaie 


TT 
XI 


XT 
XI 


PTTi 


c 




diphosphate 


H 


H 


CH 3 


O 


2-(N,N-diacetyl)- 
mianine 


diphosphate 


Tjr 
XI 


XX 


PTTo 
V-/XJ-3 


Vv 


OTianine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


diphosphate 


TT 
XI 


TT 
XX 


PTTa 
VvXX3 


0 


cmaninft 
g ucu 1 1 1 tw 


cupno spnaie 


XJ 
XI 


TT 

XX 






6-YN N-diacetvl 1- 
adenine 


diphosphate 


H 


H 


CH 3 


O 


2-fluoroadenine 


diphosphate 


TT 
XI 


TJ 
XX 


PTT^ 
v>xx3 




O AX UUlu CWX w JLLLLL w 


diphosphate 


TT 
XI 


TT 
XX 


PTTo 

V-/X1.3 


0 

V-/ 


9 R-difliinrn-. 

adenine 


dinhosnhate 


H 


H 


CH 3 


0 


adenine 


diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 
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K 


K 


XV 


R 6 




XIAiK 


diphosphate 


TT 




v^xi.3 


c 


f^-O-fl netvl 

ftlKUJ 1 1 iw 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


diphosphate 


TT 

xl 


XI 


v-»xi3 


s 


mifltrine 


diphosphate 


TT 

rl 


XX 


V^XXj 


s 


6-(N N-diacetvlV 
adenine 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


diphosphate 


TT 

ti 


TT 

xl 


1^X13 


0 


R-flnrtfAJiHpTiiTiP 
O-llUvH v/aXlCXXxllO 


diphosphate 


TT 

JnL 


TT 
Xl 


v^xx.3 


c 


aderiine 


diphosphate 


TT 

JnL 


pr 

XI 




s 


adenine 


triphosphate 


H 


H 


CH 3 


O 


2-(N 9 N-diacetyl)- 

glXClXXIXXw 


triphosphate 


TT 

H 


TT 

xl 


L/XI3 


w 


oiiflnine 

111 IV/ 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


TT 

rl 


TT 
XI 


v_>xx3 


0 


eiianine 


triphosphate 


TT 

xl 


TT 
XI 


v-/xx 3 


O 


6-fN N-diacetvlV 
adenine 

iXv^VXXXl IV 


triphosphate 


H 


H 


CH 3 


O 


2-fluoroadenine 


triphosphate 


TT 

H 


TT 

rl 






O ilUwI vJctLLtllXllC 


triphosphate 


H 


H 


CH 3 


O 


2,8-difluoro- 

aHenine 


triphosphate 


H 


H 


CH 3 


O 


2-(N,N-diacetyl)- 
guanine 

fill tmum 


triphosphate 


TT 

rl 


TT 

xl 


PTT, 
v_>n 3 


c 
0 


OllHTliTIf* 
jglXCUXLlXw 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguaiiine 


triphosphate 


TT 

rl 


TT 

xl 


V-/X13 


c 
0 


oil 51 trine 

jjUCUXXXXvy 


tr*J r*\ Vi n orVh n t ft 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


triphosphate 


TJ 


TT 
XT 




s 


8-fluoroadenine 


triphosphate 


TJ 


TJ 
XT 


V^XXj 


s 


2 R-difhioro- 
adenine 


triphosphate 


TT 

ji 


TJ 
XT 


v>xx3 


s 


adenine 

OViVliUlv 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2-(N,N-diacetyl)- 
euanine 

Clill uv 


monopho sphate 


monopno spnaxe 


monopiio t>piitiic 


v^i. 3 


o 


6-O-acetvl 
Piianine 

U.CU.JJJLLW 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


8-fluoroguanine 


monophosphate 


monopnospnaxe 


monopno sp.Lid.ie 




o 


ciianine 


monophosphate 


monopno spnaxe 


•vi r\r\ on n £\ ct\ ri ci tf* 
HiUIlU piiU apila LC 


vi 3 


o 


6-fN N-diacetvlV 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2-fluoroadenine 


monophosphate 


monopnospnate 


monopno spnaic 


v>x , 3 


o 


8 -fluoro adenine 


monophosphate 


monophosphate 


monopnospndie 


PR- 




9 8-difliioro- 
adenine 


monophosphate 


monophosphate 


monopno spnaic 


^r 3 


o 


aHpnine 

<LllvllJAAV 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
prianine 

ftWUl III IV 


monophosphate 


monopnospnaxe 


niuiiupixuopiiaLc 


v^x 3 


s 


fv-O-acetvl 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


monophosphate 


monopnospnaxe 


monopno spnd-ic 


pt^ 


g 


^WU 1 1 LAV 


monophosphate 


monopno spnaxe 


IIlUIlUpXJLU ispJLLo. LC 


PF* 


s 


6-fN N-diacetvlV 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


monophosphate 


monopho sphate 


monopno spnaxe 




Q 

o 


R - fl 1 1 orn a H pn i n p 

O XI LAVJl \J <X\X WJJXJLlV 


monophosphate 


monophosphate 


monopnospnaie 


PT?o 
C/r3 


c 
o 


9 8 -Hi flu nm- 
adenine 


m on rvnh o snh ate 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


o 


guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 
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R 


R 


R 


R 6 


Y 


Race 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Fonnula XIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XIV) 



wherein: 



R 1 


R 2 


R 6 


X 


Base 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


o 


Hypoxanthine 


H 


H 


CH 3 


o 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


o 


Thymine 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


CH 3 


o 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


o 


Uracil 


H 


H 


CH 3 


o 


5-Fluorouracil 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosin 
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K 


K 


P 6 
lv 


w 


Base 


TT 


TT 


V-^Xl3 


c 


N-diacetvl^cvtosine 


TT 

xi 


TT 

Jb± 


^Xl3 


0 


T Irani 1 


TT 
XI 


TT 
Xl 


v^ij.3 


s 


5-Fluorouracil 


monopnospnate 


XT 
Xl 


V-/X13 


O 


2,4-O-Diacetyluracil 


monopnospnaxe 


TJT 

n 


v^n.3 


0 


Hypoxanthine 


monopnospnate 


Xl 


v^xi.3 


0 


2,4-O-Diacetylthym 


monopho sphate 


TT 

xl 


V^Xl3 




TrivtrnTie 

X lljrl.l III iw 


monopho sphate 


TT 
±1 


pTT 




0 y Luoiiiw ' 


monophosphate 


TT 
Xl 


ptr, 

^Xl3 


0 


4-fN-mono-acetvl icvtosine 


monophosphate 


TT 
Xl 


PU- 

V_/JTJ.3 


0 


4-fN N-diacetvl^cvtos 


monopnospnate 


TT 
Xl 


PU, 
v^xi.3 


0 


Uracil 


monophosphate 


TT 
Xl 


PU, 


0 


5-Fluorouracil 


monophosphate 


TT 

xi 


r^TT 


C 


9 4-O-i^iapptvlirrap/i 1 

Z>j*T W l/ldvvlj A LkX Civil 


monophosphate 


TT 

H 


UXI3 


c 


XiypLiA.aJJ.Li HHP 


monophosphate 


T_T 

xl 




c 


9 4-0- T5i a^cetvlthvrn 


monophosphate 


TT 
Xl 


pu, 


s 


THvmiTie 


monophosphate 


T_r 
xl 


pu, 


c 




monophosphate 


Xl 


pu, 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


TT 

xl 


pu, 
V-/X13 




A_PKT TsJ-diacetvl^cvtosine 


monophosphate 


TT 

xl 


/^tj„ 
CXI3 


C 
O 


T Trsipil 


monophosphate 


TT 

xi 


L/XI3 


O 
O 


^ -PI 1 1 rvrni irap.i 1 


diphosphate 


TT 

Xl 


V^Xl3 


0 


9 4— O-Diacetvluracil 

^ j" V-/ AXlCfcvvlrjr 1U1 Civil 


dipho sphate 


T_r 
XI 


PH, 


0 


Hvd ox an thine 

A. J- Jr LJ V/.*K**JLAH Mill 


diphosphate 


TT 

XI 


V/X13 


0 


2 4-O-Diacetvlthvmine 


diphosphate 


TT 
Xl 


V-'Xl3 


0 


X 11 jr 1 1 1 1 1 lv 


diphosphate 


TT 
Xl 


v^Xj.3 


n 


V> V IU 9111, v 


diphosphate 


TT 
Xl 


pu, 
V-/X13 




zl-fW-m nTin-appfvl 1 pvtrmin e 


diphosphate 


TT 
Xl 


pu. 


n 


zL-/~NT "N^-Hifippt'vl^pvf'o^inp 

*T ^1 > jJL> vLLClvvUjr 1 ^/vy IVSdlllv 


Hinfio <?r>ri ate 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


CH 3 


0 


5-Fluorouracil 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 
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R 1 


T> 2 
XV 


XV 


X 


ItflCP 


HinliocnV) a tp 


FT 

n 


^yiij 


s 


HvnoYflnfhirip 


HinHoc/oViatp 

Ul yj xJXf O pilA I c 


XI 
XX 




s 


^ 4-O-T^iap.prvltVivm irip 

X-/ lyiavvijr iui yiixixiw 


Hfnho^nhatp 

uip 1HJ OJJ lid I c 


FT 
n 




s 


TTivm inp 

X iijr llXUlw 


HinVlOQnTiatP 


XT 
Xl 


v^ii3 


c 
0 


PvtoQinp 

V^ jr lAJolllw 


tri nVi o Qn Vi 9 tp 


TT 

n 




O 


0 4-0-T^ia<"*prv1nrar*i1 

V/ X^ldWwtjrlLLldwll 


tri nVi o QnVi a t p 


XI 

XX 




0 


TTvn 0 v an t Vi i n p 

IX^pwAdliUlllliC' [ 


tri nVi o cnVi c\ te* 

Li ipiiUOpildLw 


FT 

ii 


v«/ii3 




0 4-0-T^iar*p , r\/1tVi'\/m inp 


tri n Vi o cn Vi a t a 
LL ipilUopilcLLC 


XX 


wXX3 




T'Vix/min** 
x iiyiiliiic 


tri nVi o cn Vi sj t<=» 
Li ipilU op i la LC 


XI 

n 


V-/XX3 




v^y LUolllC 


fnti V» o cnVi a 
Li ipi 1U op I la. LC 


II 


v->li3 




H'-^lN*lllUIlO-dUCLyi )\sy LU0II1C 


tri n Vi o on V» a ti» 
ll ipiiUopiidLC 


XI 

it. 


v^ii3 


0 


A~> ^KT "NT-Hi ar*pt\/1^r»\/t'ociT»f a 

*T ji> "'Lxld^CLy 1 jysj LvolUC 


trinVioQnViatp 


H 
ii 


\w/ii3 


0 


TTraoil 


trinhoQn Via tp 

ll iUHU opilCLLC 


XJ 

ii 


v^ii3 


0 


^-F1noroni*api1 

«^ X lUUiUUiClt/ll 


trinnocnVi ate* 
Li ipilU op 1 1 a I C 


XI 
XI 


V-/X13 


C 
O 


z., < T-v/-jJiai/C Ly iui cicii 


liipnu spnatc 


XI 
ii 


r^xi^ 
^✓1x3 


O 


XIx /n fivon f*Vi inp 
XI yp UAdilliililC 


tri nVi ncnVi af"<^ 
ii lpnu bpila LC 


XI 
ii 


^1X3 


C 
O 


Z. ? ^"W"-L/ldL/CLyiLliyiliiiiC 


tri nVi o enn ci t^ 
LL ipilU opJLLd. LC 


XI 
XI 


^1x3 


c 


T'Vivrriinp 
x xiy iiXLiic 


tri nVi o en Vi n t p 

LL ipilU opila LC 


H 

XI 


v-/ii3 


c 


PvtoQinp 


TYi on onh o enh a tp 
invJiiupiiu opi Id LC 


m on on n o QnVi afp 

iiiVJiiW jJiiVJ opiidiw 




0 


^ 4-0-T*)iarptv1iiraoi1 


tyi nn onVi o ct^Vi q tf> 
JXlUliUpilU opila-LC 


m on onVi o cnVi q t<=» 
IJLlUilUpilU opildLC 




n 


XxypUAdllLXllXlC 


monopiio spxidic 


■m /xn rxt^n /■> otiri q t^ 

monopno spnaie 


V^X3 


w 


ZjM--w-i^iaCcLyiLQyiiiiiie 


inoriopno spxiaic 


lilOIlt>pilO bpildLC 




n 


x iiyiiiiiic 


illUilUpilVJ opilcLLC 


mnnnnlincnniitp 
IXlUllUpilU op lid LC 


PFo 




V^y LLJOiiiC 


m on on Vi o cn Vi a 1 p 


m ononVi ocnViatp 

lUCllv/pilL/OpiidLV 


CFq 


O 


4~r^-Tn ono-a fipfvl vto<! inp 


m on onVi o onn a fp 


m on on Vi o onVi afp 

lllwllV^piiWOpildLW 


CF^ 


O 


A_/^NJ "M«Hiar.Rtvl^f*vto«jinp 


tti on on Vi o o.nVi a tp 

1UU11UU11U opiidi. w 


mononhoQnViatp 

liiWilVjpiiVJOpildLt/ 


PF^ 


0 


T Tra piT 

1 d\>ll 


mon onViocnViot^ 

iiiuiiupiiuopiidic 


tri /vn on Vi o cn Vi a Iv* 
iiiuiiup I1U opildlC 


PFo 


0 


**x 1 UvJl U Ul dUll 


irirtTi Anil AonVi otp 
lllUll\jpil(JopildLC 


mr^nonViocnVi a\f* 
IHUilUpiiOopilcLLC 


v^/i/3 


c 


^jt-vj'iJiduc LyiuidCii 


m ononho snhat e 


monooho snhate 


CF^ 


s 


H vd ox an thin e 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


CF 3 


S 


Thymine 
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iv 


K 


iv 






monopno spnaie 


monopno&pnaie 




s 


C*vtosine 


monopnospnaie 


uionopxiubpiia LC 




s 


4-fNT-iri ftTi o- acet vH c vtosi n e 

™T \Il _LLlW.LJ.Vy' avvl YX / v ¥ IvOiilV 


monopno spndie 


II1U IlUp opiialv 


^ x 3 


s 


4-(N N-diacetvl^cvtosine 


monopnospnaie 


inonup i iu opxiaic 




s 


Uracil 


monopnospnaie 


monopnu opiiaic 




o 


^ -Kliinrmrrnfii 1 


acetyl 


acetyl 


CF 3 


o 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


^1*3 


e 




acetyl 


acetyl 


2-bromo- 
vinyl 


o 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Rl °\ Base 
R 6 

5 (XV) 
wherein: 



R 1 


R* 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


o 


Hypoxanthine 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


CH 3 


o 


Thymine 


H 


CH 3 


o 


Cytosine 


H 


CH 3 


o 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


o 


Uracil 
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TO* 
K 


TO 6 

K 


Y 


DaSC 


TT 

rl 


L/H3 


VJ 


J — J7 1 llVl vl til flvl 1 


TT 

H 


/*itt 
CH3 


0 
0 




TT 
±1 


PU 

Uri3 


Q 




TT 

rl 




O 


0 acetvlthvmine 


TT 

rl 


/^TT 
L/XI3 


c 

0 


T'VlVTTii tl ft 
X U V 111111 V" 


TT 


pTT 


c 


V^yltJolAAG 


TT 

H 


pTT 
C±13 


0 


A-rW-m nnn-ar ptvl ^ pvt Pi sin e 


TT 

H 


PTT 
CH3 


c 
0 




TT 

H 


/-ITT [ 

CH.3 


Q 
O 


uracil 


TT 

H 


/-^T_T 
UXI3 


c 

0 


*\ -171 1 l p*tpii 11*51 pi 1 
j jr 1 uui *j 111 cixskx 


monophosphate 






0 ^.-O-Diacetvluracil 


monophosphate 


PTT 


n 


T^r^moYantriiTiP 

J7X VIJvlAQllilJllXv* 


monophosphate 


nrr 
CXI3 


\j 


^ 9 *T"\-f ~i^lClLfGtyiUlYlAAlllC» 


monophosphate 


CM3 


\j 


j. iiy Liiiiic 


monophosphate 


PTI 


r\ 
yJ 


v^yxosme 


monophosphate 


pTT 


r\ 
SJ 


A /rvT m nn n_ q p Atv1 ir»\/tnQlTift 

~in.\jixu-a\*&iyi )^y luoiiic 


monophosphate 


PTJ 
CH3 


r\ 


*+- , J.N UJLclL/ ^lyijy^y \XJ olllv 


monophosphate 


prr 


n 


T TfQ r»i 1 


monophosphate 


/^TT 
L/M3 


n 

\J 


11 P» TTI1 TTJl P 1 1 


monophosphate 


UM3 


c 
0 


O fi_T~^i «a r» p»tt/1 1 1 ra r*i 1 
^,*r* J-/l<lw/C 1 vim aui 1 


monophosphate 


PTJ 


Q 
O 


xiypoxdjiuiiiic 


monophosphate 


CH3 


Q 
O 


- \j-xJ 1 due Lyiuuyiiiiiic? 


monophosphate 


L,±±3 


Q 
O 


1 iiyiiiiiic 


monophosphate 


^±13 


C 


f\rf/"\oin P 
Y lv/&lllw 


monopho sphate 


PIT 


C 
O 


4_r\T- Tn p*ti r»-a p.pfvl^ p. vtn sin e 

*T — 1 1> 111W11LI (Iwvl V A J V LUJUlV 


monophosphate 


pTT 

\^J13 


c 

0 


*T-^TN j IN ~vildv< v/Ly ij*sy IWOllAv* 


monophosphate 


pTT 
CM3 


c 
0 


Uracil 


monophosphate 


CM3 


Q 


J - J/ lUUl U 111 dL/11 


Hi'nnnQrVhatp 


CH3 


0 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


0 


Hypoxanthine 


diphosphate 


CH 3 


0 


2,4-O-Diacetylthyrrjine 
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Jv 


iv 


Y 




Qipno spnaie 






THvmitift 

X Lxj HJUHV> 


cxipnubpnaie 




O 




uipno bpndi e 


V-/X13 


O 


4-rW-iTiono-acetvncvtosjTie 


dipho sphat e 


PIT 


n 


XT-H i 51 n ptvl vtn Qin p 


diphosphate 


UJC13 


n 


T Ti*ar*i1 


aipnospnate 


UJH.3 


Vy 


_T7 1 n r*fo i Tra p 1 1 
J r XU.UX U Ul ai^ii 


aipnospnaie 


V^Xl3 


Q 


9 4-0-"Diflf*ptv1iiTiifii1 

^#j*t~V^ lyluvvl jr 1U1 ftvll 


aipnospnaie 


l^lj.3 


Q 


1-Tvn fi v an tTi i n ft 


aipnospnaie 




Q 


9 4-O-T^iar.fttvlthvmine 

isiG\s\sij tuny 1 1 miw 


diphosphate 




O 


vmi n p 
J. XiyxxiIXXO 


diphosphate 


^rl3 


C 


\^yiu»xixc 


triphosphate 


t^.H.3 




9 A-O-Tliapptvlnrsipil 


triphosphate 


pTT 

^rl3 


p, 


liypUAaXXIXXXXXG 


triphosphate 


PT_T 






tripnospnate 


^ri3 


v./ 


x jj.yjj.iiiit' 


triphosphate 


PXJ\, 
^Jl3 


n 

V-/ 


V^yiVoXXXO 


triphosphate 


PIT 


p, 




triphosphate 


PTT 






triphosphate 


PTT 

v-'Xl3 




TTfnpil 
Ulal'll 


triphosphate 


pu. 


n 


S ~T?1 i 1 nrn 1 iTJi r.i 1 

J X 1 UA/JL \J Ui. Uvll 


triphosphate 


py 


c 

0 


9 4-O-T^ifip.ptvliiTaril 


triphosphate 


prr 


c 
0 


TT\rr\rt v a ti tVi 1 n P 

iiypuJidiiu 1 mc 


triphosphate 


pTT 

^X13 


Q 




triphosphate 


pTT 


C 


x xiyxjujiic 


triphosphate 


PtJ„ 

v^rl3 


c 


(~ i \rtrk ci n P 

\^yiv»oxxic 


monopno spnaie 


PT? 


n 


9 ^-O-T'iifir'ptvliifJiPil 

£* j*T \J XJ ICL v w vj 1 iAl uwU 


monophosphate 


i^r3 




W\/r* r\ y a n t Ti 1 ti P 
riypL>Aoiin in 10 


monophosphate 


pT7 


p, 


^j^-v^~j^x<iuctyxLxxyixiixic 


m on fiTiVi AonVi a tp 


v^i. 3 


0 


Thymine 


monophosphate 


CF 3 


0 


C)4osine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 
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Jtv 


XV 


X 


Race 


IUUXlUpiiUopiiaLC 


PF^ 


0 


4-fN^ N-diacetvl jcvtosine 


U1UI1U p JlUopJla- L C 




0 


Uracil 


•m r»n r\f*Vi/~v<rr\Vi off* 
UlUUUpilUopilatv 


PF* 


0 


5 -Fluorouracil 


XXXUixupju.Uopxxaic 




s 


2,4-O-Diacetyluracil 


XXXUXXUpXXUopXXaLC 


\^jT3 


s 


HvDOxantxxine 


XIXUIlUpXXUbpiXaLC 




s 


2,4-O-Diacetylthymine 


lxxonopnospnaic 


PF, 




nrVivmine 


ixionopno spna lc 


PF-, 


c 


Pvtcvsine 


inuxxupixu sp na lc 


PT7„ 
v^x?3 


c 


4- fi^-mono- acet vl 1 c vtosine 


uionopnospiid.Lc 


PF^ 


s 


4-fN N-diacetvl icvtosine 


XXXUXlUpXTUopXlaLC 


PF-* 


s 


Uracil 


iixonopn.ospxia.Lc 


PF-. 


0 


5 -Fl uorouraci 1 


aCctyl 


PFo 


n 

V-/ 


4- fNT N-d i acetvl 1 cvto sine 


acetyl 


CF3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N 9 N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVHI are prepared, using the 
appropriate sugar and pyrimidine or piirine bases. 



wherein: 



R O n 



Base 



7 



R" R 

(xvm) 



R 1 


R 6 


R v 


X 


Base 


R 8 


R 9 


H 


CH 3 


OH 


o 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH 3 


OH 


o 


Hypoxanthine 


H 


Me 


H 


CH 3 


OH 


o 


2,4-O-Diacetylthymine 


H 


Me 
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R 1 


R 6 


R 7 


x 


Base 


R 8 


R 9 


FT 

XT 


TTTo 


OH 


o 

vy 


TTivmine 


H 


Me 


TT 


V-/XT3 


OH 


o 

vy 


Cvtosine 


H 


Me 


tt 

XX 


PTT^ 


OH 


o 

vy 


4-fN-mono-acetvDcvtosine 


H 


Me 


TT 
n 


TTTo 


OH 

vyxx 


o 

vy 


4-fN N-diacetvl^cvtosine 


H 


Me 


it 


PHi 

v>J-i-3 


OH 


o 

vy 


Uracil 


H 


Me 


TT 




OH 


o 


5 -Fluoro uracil 


H 


Me 


XT 


CH* 

V>XXj 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


XT 
XT 


PTTi 

\-xXx3 


OH 


s 


Hvnoxanthine 

IX j Ly v/yv uiiix xxxxv 


H 


Me 


xt 


OH* 
v_/Xx3 


OH 


s 


2 4-O-Diacetvlthvmine 


H 


Me 


TT 


PTTa 
v^xx3 


OH 


s 


Thvmine 

X 11 Y 1 1 II 1 J w 


H 


Me 


TT 

XT 
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s 
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Me 


TT 

XT 


CH^ 


OH 


s 


4_/>j-Tnono-acetvDcvtoSxne 


H 


Me 


TT 

XT 


v>xx3 


OH 


s 


N-diacetvDcvtosine 


H 


Me 


XJ 
XT 


CTTa 
v>xx3 


OH 

vyxx 


s 


Uracil 


H 


Me 
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XT 


PTT* 

v^XT3 


OH 

vyxx 




5 -Fl uorouracil 


H 


Me 


monopno spnaie 


PTTo 

v^XT3 


OH 
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o 

vy 


2 4-O-T^iacetvliiracil 


H 


Me 


nioiiopiio spxidic 


PTT^ ' 

VvXT3 


OH 
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o 

vy 


TT vn an thi n e 


H 


Me 


m on orW» o cnli 51 1& 
XilUIlUpiiUbpilcllC' 


wH3 


OH 
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o 


2,4-O-Diacetylthymine 


H 


Me 


m on onTi o cnVi afp 
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o 


Thvmine 


H 


Me 


monopno spncuc 
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OH 
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o 

vy 
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H 


Me 
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PTT- 
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OH 
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o 

vy 


4-rN-rnono- acetvl^cvtosine 


H 


Me 


mo nopno spnaie 


v^XT3 


OH 
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vy 


4-fN N-di ace tvl i cvtosine 


H 


Me 


1T1U iiUpXlU opXla. LC 


PTTo 


OH 

vyxx 


o 

vy 


Uracil 


H 


Me 


TY1 Oil OflVl O QY\V\ 2ktf* 

UiU 1 1 \J yf xx\J o L/1 Ad 1 c 


\sX X3 


OH 


o 


5 -Fl uorouracil 


H 


Me 


mononliocnTifitR 

llll711VJLJXlVsaLSll<Xlw 


v^xx3 


OH 


s 


2 4-O-Diacetvluracil 


H 


Me 


tti on oni"hoQTiTi atf* 


v^xx3 


OH 


s 


HvDoxanthine 

X X J UJ X^^*»V%XXVXJLJ AAV 


H 


Me 


inoiiupiiu op iict i c 


v^xx3 


OH 

vyxx 


s 


2 4-O-Diacetvlthvmine 


H 


Me 


monopnospnaie 


v^xx3 


OTT 

vyxx 




X Xljf XIXXl LV 


H 


Me 


monophosphate 


CH 3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


4-(N r N-diacetyl)cytosine 


H 


Me 
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X 

^v 
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R 8 


R 9 


111U ilUpilU bjJIla.LC 




OH 


s 


Uracil 


H 


Me 


ijjluiiu puu opiia to 


V-/JUL3 


OH 


s 


5 -Fluorouracil 


H 


Me 


HinhnorVhsitf* 


OH* 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 






OH 


0 


HvDoxanthine 


H 


Me 


UipilOSpnalC 




OH 


0 

V/ 


2 4-O-Diacetvlthvmine 


H 


Me 


UipilU bpilaiC 


v-»XJ-3 


OH 


0 


Thvmine 


H 


Me 


ILipilU opiia I C 




OH 


0 
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H 


Me 


UipilU opildlC 
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OH 
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Me 
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H 


Me 


QipilO Spilalc 


^JnL3 


OH 
un 


0 


■5 -171 1 t nrni iraci 1 


H 


Me 


cup no spnaie 


1_/X13 


OH 

V/XX 




2 4-O-Oiacetvluracil 


H 


Me 


aipno sp naie 


pTT., 

v>xi3 


OH 


c 


Hvnny finthin ft 

11 VpU ACUi Uliil v 


H 


Me 


aip no spna ie 


v^n.3 


OH 


55 


9 4-O-Oiacetvlthvmine 


H 


Me 


uipno spna i c 


pn. 
^xj.3 


OH 


s 


Thvmiiie 


H 


Me 


uipiiospnaiw 


Pff, 

V-/J7A3 


OH 


s 


Cvtosine 


H 


Me 


uipno spnaie 


pu. 

*wXX3 


OH 

V/XX 


0 

v/ 


2 4-O-Oiacetvluracil 


H 


Me 


uipnospnaie 


pu, 


OH 

V/XX 


0 


Hvno v an th ine 


H 


Me 


triphosphate 


ptj„ 

vvJl3 


OH 


0 

V/ 


9 Zl-0- 1 Diflrptvlt]ivmi"ne 

<6 j" v JL/ Iftvw I Jf 11.11 jr l_l J-Hlv/ 


H 


Me 


+1—1 nn r\ rn\n o +ia 

uipnospnaie 


pu, 


OH 


0 

v/ 


TVivmine 


H 


Me 


tripno spnaie 


vxJul3 


OH 


0 


Ovtosine 


H 


Me 


iripnospndie 


pu, 


OH 

V/XX 


0 


4-r^-rnono-acetvncvtosine 


H 


Me 


iripnu spnaie 


V-/XJ.3 


OH 


0 


>T-di acetvH c vto sine 


H 


Me 


ixipno spnaie 


pu. 


OH 


0 


T Traril 


H 


Me 


xnpno spna 1 e 


PW„ 


OH 


n 


S - r» 1 1 1 nrni ira ci 1 

*J X lUUlUUiOvll 


H 


Me 


uipno spnaie 


prqr^ 
V^Jlj-3 


OH 

V/Xj. 




9 4 -O-Diacetvl uracil 


H 


Me 


uipno spnaie 


vvJTJ.3 


OH 


s 


H vn nx an thi n e 


H 


Me 


uipnospnaie 


pxj, 

VvJTl3 


OH 


c 


2 4-O-DtacetvlthviTiiiie 


H 


Me 


triphosphate 


CH 3 


OH 


s 


Thyinine 


H 


Me 


triphosphate 


CH 3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


0 
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Vn. Anti-Heoatitis C Activitv 

Compounds can exhibit anti-hepatitis C activity by inhibiting HCV polymerase, by 
iiihibiting other enzymes needed in the replication cycle, or by other pathways. A number 
of assays have been published to assess these activities. A general method that assesses the 
gross increase of HCV virus in culture is disclosed in U.S. Patent No. 5,738,985 to Miles et 
al In vitro assays have been reported in Ferrari et al, Jnl of Vir., 73:1649-1654, 1999; 
Ishii et al, Hepatology, 29:1227-1235,1999; Lohmann et al, Jnl of Bio. Chem., 274:10807- 
10815, 1999; and Yamashita et al, Jnl of Bio. Chem., 273:15479-15486, 1998. 

WO 97/12033, filed on September 27, 1996, by Emory University, listing C. 
Hagedorn and A. Reinoldus as inventors, and which claims priority to U.S.S.N. 60/004,383, 
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filed on September 1995, describes an HCV polymerase assay that can be used to evaluate 

the activity of the compounds described herein. Another HCV polymerase assay has been 

reported by Bartholomeusz, et al, Hepatitis C virus (HCV) RNA polymerase assay using 

cloned HCV non-structural proteins; Antiviral Therapy 1996:l(Supp 4) 18-24. 

5 Screens that measure reductions in kinase activity from HCV drugs are disclosed in 

U.S. Patent No. 6,030,785, to Katze et al, U.S. Patent No. 6,010,848 to Delvecchio et al, 
and U.S. Patent No. 5,759,795 to Jubin et al Screens that measure the protease inhibiting 
activity of proposed HCV drugs are disclosed in U.S. Patent No. 5,861,267 to Su et al, U.S. 
Patent No. 5,739,002 to De Francesco et al, and U.S. Patent No. 5,597,691 to Houghton et 
10 al 

Example 4: Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compounds, HepG2 cells were obtained 
from the American Type Culture Collection (Rockville, MD), and were grown in 225 cm 2 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 

15 acids, 1% penicillin-streptomycin. The medium was renewed every three days, and the 

cells were subcultured once a week. After detachment of the adherent monolayer with a 10 
minute exposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, 
confluent HepG2 cells were seeded at a density of 2.5 x 1Q 6 cells per well in a 6-well plate 
and exposed to 10 yM of [ 3 H] labeled active compound (500 dpm/pmol) for the specified 

20 time periods. The cells were maintained at 37°C under a 5% C0 2 atmosphere. At the 

selected time points, the cells were washed three times with ice-cold phosphate-buffered 
saline (PBS). Intracellular active compound and its respective metabolites were extracted 
by incubating the cell pellet overnight at -20°C with 60% methanol followed by extraction 
with an additional 20 |iL of cold methanol for one hour in an ice bath. The extracts were 

25 then combined, dried under gentle filtered air flow and stored at -20°C until HPLC analysis. 

The preliminary results of the HPLC analysis are tabulated in Table 1. 
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Time (h) 


P-D-2'-CH 3 - 
riboA-TP 


[pmol/mil 

P-D-2'-CH 3 - 
riboU-TP 


lion cells] 

p-D-2'-CH 3 - 
riboC-TP 


p-D-2'-CH 3 - 
riboG-TP 


2 


33.1 


0.40 


2.24 


ND 


4 


67.7 


1.21 


3.99 


ND 


8 


147 


1.57 


9.76 


2.85 


24 


427 


6.39 


34.9 


0.91 


30 


456 


7.18 


36.2 


3.22 


48 


288 


9.42 . 


56.4 


6.26 



Example 5; Bioavailability Assay in Cvnomolgns Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey was surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical examination including hematology and 
serum chemistry evaluations and the body weight was recorded. Each monkey (six total), 
received approximately 250 uCi of 3 H activity with each dose of active compound, namely 
p-D-2'-CH 3 -riboG at a dose level of 10 mg/kg at a dose concentration of 5 mg/mL, either 
via an intravenous bolus (3 monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing 
syringe was weighed before dosing to gravimetrically determine the quantity of formulation 
administered. Urine samples were collected via pan catch at the designated intervals 
(approximately 18-0 hours pre-dose, 0-4, 4-8 and 8-12 hours post-dosage) and processed. 
Blood samples were collected as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours 
post-dosage) via the chronic venous catheter and VAP or from a peripheral vessel if the 
chronic venous catheter procedure should not be possible. The blood and urine samples 
were analyzed for the maximum concentration (Cmax), time when the maximum 
concentration was achieved (Tmax), area under the curve (AUC), half life of the dosage 
concentration (Ty*), clearance (CL), steady state volume and distribution (V M ) and 
bioavailability (F), which are tabulated in Tables 2 and 3, and graphically illustrated in 
Figures 2 and 3, respectively. 
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Table 2: Oral Bioavailability in Monkeys 





Dose 
(mg) 


AUC 
(ng/mL x h) 


<v t AT T/*"1 

Norm AUC 
(n^/mL x n/mg) 


Mean Norm AUC 
(ng/mL x h/mg) 


T? /0/\ 

t (/o) 


IV Monkey 1 


A S~ A A 

46.44 


13614 








IV Monkey 2 


24.53 


6581 


268.3 






IV Monkey 3 


20.72 


6079 


293.4 


284.9 




PO Monkey 1 


29.04 


758 


26.1 






PO Monkey 2 


30.93 


898 


29.0 






PO Monkey 3 


30.04 


1842 


61.3 


38.8 


13.6 



Table 3: Experimental Pharmacokinetics of (J-D-Z'-CEh-riboG in Cynomolgus 

Monkeys 





IV 


PO 


Dose/Route (mg/kg) 


10 


10 


Cmax (ng/mL) 


6945.6 ± 1886.0 


217.7 ± 132.1 


T max (hr) 


0.25 ± 0.00 


2.00 ± 1.00 


AUC (ng/mL x hr) 


8758.0 ±4212.9 


1166.0 ±589.6 




7.9 ±5.4 


10.3 ±4.1 


CL (L/hr/kg) 


1.28 ± 0.48 




V ss (IAg) 


2.09 ±0.54 




F(%) 


13.8 





5 Example 6: Bone Marrow Toxicity Assay 

Human bone marrow cells were collected from normal healthy volunteers and the 
mononuclear population was separated by Ficoll-Hypaque gradient centrifugation as 
described previously by Sommadossi J-P, Carlisle R. 'Toxicity of 3'-a2ddo-3'- 
deoxythymidine and 9-(l ? 3-dihydroxy-2-propoxymethyl)guaiiine for normal human 

10 hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy 1987; 

31:452-454; and Sommadossi J-P, Schinazi RF, Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (-)- and (+)-enantiomer of 2 t ,3 , -dideoxy-3 t -thiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E were performed using a bilayer soft agar or 

15 methylcellulose method. Drugs were diluted in tissue culture medium and filtered. After 

14 to 18 days at 37°C in a humidified atmosphere of 5% C0 2 in air, colonies of greater than 
50 cells were counted using an inverted microscope. The results in Table 4 are presented as 
the percent inhibition of colony formation in the presence of drug compared to solvent 
control cultures. 
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Table 4: Human Bone Marrow Toxicity CFU-GM and BFU-E Clonogenic Assays 



Treatment 


IC50 

CFU-GM 


in |xM 

BFU-E 


ribavirin 


~5 


~ 1 


3-D-2'-CH 3 -riboA 


> 100 


> 100 


p-D^'-CHa-riboU 


> 100 


> 100 


3-D-2'-CH 3 -riboC 


>10 


>10 


p-D-2'-CH 3 -riboG 


>10 


>100 



Example 7: Mitochondria Toxicity Assay 

HepG2 cells were cultured in 12-well plates as described above and exposed to 
various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob Agents Chemother 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure was measured using a 
Boehringer lactic acid assay kit. Lactic acid levels were normalized by cell number as 
measured by hemocytometer count. The preliminary results from this assay are tabulated in 
Table 5. 



Table 5: Mitochondrial Toxicity Study (L-lactic acid assay) 





Cone. (pM) 


lactate (mg/10 6 cell) 


% of Control 


Control 




2.18 




FIAU 


10 


3.73 


170.4 


3-D-2'-CH 3 -riboC 


1 


2.52 


115.3 




10 


2.36 


107.9 




50 


2.26 


103.4 




100 


2.21 


101.2 




FIAU P-D-2'-CH 3 -riboC 
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This invention has been described with reference to its preferred embodiments. 
Variations and modifications of the invention, will be obvious to those skilled in the art 
from the foregoing detailed description of the invention. 
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1 . A compound of Formula I: 



Y 




0) 

or a pharniaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharniaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 !^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

2 . A compound of Formula II: 



Y 
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or a phaimaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

3 . A compound of Formula III : 



or a pharmaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 



Y 




(m) 



193 



WO 01/90121 



PCT/US01/16671 



capable of providing a compound wherein R , R and R are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR'^NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

4. A compound of Formula IV: 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^^NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(IV) 
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5 . A compound of Fonnula V: 

Y 




(V) 

or a pharmaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

6. A compound of Formula VI: 

Y 
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or a pharmaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

7. A compound selected from Formulas VII, VTH and EX: 



or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 




Base 



(vn) 



(vni) 



(K) 
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capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -NQower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 



8. A compound of Formulas X, XI and XII: 




(X) (XI) (XII) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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9. A compound selected from Formulas XIII, XTV and XV: 




Base 



or apharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 



R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 

10. A compound of Formula XVI: 



phosphate; 




(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

X is O, S, S0 2 or CH 2 . 

11. A compound of Formula XVII: 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 




Base 



(xvn) 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

12. A compound of Formula XVIII: 



R> R 7 
(XVHI) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrrolidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
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other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

Oflower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 



13. A compound of the structure: 




N NH 2 



CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 
14. A compound of the structure: 




I CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 
15. A compound of the structure: 



HO^ 

V4 




[CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 
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16. A compound of the structure: 
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NH 2 
^*Ao 



HO. 



OH O 

or a pharmaceutically acceptable salt thereof. 



CH 3 
OH OH 



17. A compound of the structure: 




HO, 



NH 



O. 




CH 3 
. OH OH 



or a pharmaceutically acceptable salt thereof. 



18. A compoimd of the structure: 



O 

t 



NH 
N^O 



HO. 



OH O 

or a pharmaceutically acceptable salt thereof. 



CH 3 
OH OH 



19. A compound of the structure: 



HO. 



H 3 C 
O^ 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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20. A compound of the structure: 



NH 2 




OH OH 

or a pharmaceutically acceptable salt thereof. 



21. A compound of the structure: 



HO. 



H 3 C 
O^ 




OH OH 

or a pharmaceutically acceptable salt thereof. 



22. A compound of the structure: 



NH 2 
^O 



HO. 



H 3 C 
O^ 




OH OH 

or a pharmaceutically acceptable salt thereof. 



23. A compound of the structure: 




HO. 




NH 
N^O 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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HO, 




H 3 C 
OH OH 



or a pharmaceutically acceptable salt thereof. 

25. The compound as described in any of the preceding claims 1-24, wherein the said 
compound is in the form of a dosage unit. 

26. The compound as described in claim 187, wherein the dosage unit contains 10 to 1500 
mg of said compound. 

27. The compound as described in claim 187 or 188, wherein said dosage unit is a tablet or 
capsule. 

28. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula I: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 




(T> 
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substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

29. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula II: 



Y 




(H) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

i 

acceptable carrier or diluent, wherein: » 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, \ 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR*R 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

30. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula HI: 



or a pharmaceutical^ acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR^NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(HI) 
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31. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula IV: 

Y 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(IV) 
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32. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula V: 

Y 




(V) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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33. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VI: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

34. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formulas VII, VTH or DC: 



Y 




(VI) 




Base 



Base 



Base 



(vn) 



(vni) 



(IX) 
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or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3| chloro, bromo, fluoro, iodo, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
XisO, S, SO z orCH 2 . 

35. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 




PQ (xi) (xn) 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2} -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
. NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2> -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

36. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XIII, XIV or XV: 




(XIII) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 
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R b is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

37. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 or -N(acyl) 2 ; 




(XVI) 
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R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

X is O, S, S0 2 or CH 2 . 

38. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(k>wer alkyl), -O(acyl), -Oflower a cyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -NQower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 




(xvn) 
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alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 

Xis O, S, S0 2 or CH 2 . 

39. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVIII: 



Base 



R ' -X. ** 



R> R 

(xvm) 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
' acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O- alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 
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40. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

41. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a phannaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

42. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent 





NH 2 



O 
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43. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH 2 



ii i 

k tAo 



CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

44. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

0 




>Ao 



HO. 




JCH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 



45. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 
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46. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

O 



HO. 



H 3 cf N ™° 



w 

OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 



47. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 




OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 



48. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 
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49. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 



OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

50. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

51. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 




O 




O 



HO. 
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52. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula I: 

Y 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




CD 
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53. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula II: 



Y 




(ID 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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54. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula Id: 



Y 




(in) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



221 



WO 01/90121 PCT/US01/16671 
55. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IV: 




(IV) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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56. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula V: 




(V) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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57. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VI: 

Y 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

58. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VII, VIII or DC: 




(VD 




Base 



Base 



Base 



(vn) 



(vm) 



(IX) 
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or a phaimaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 



59. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 



r*o 




Base 



R'O 




R j O 



OR' 



(X) 



(XI) 



(xn) 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 , or CH 2 . 

60. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a. host, comprising an effective amount of a compound of Formula XQI, XIV or XV: 




(Xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
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capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -<D(lower acyl), -0(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 

61. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 




(XVI) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
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R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 
a bond; and 

Xis O, S, S0 2 ,orCH 2 . 

62. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 



R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 



Base 




(xvn) 
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alternatively, R 7 and R 9 , or R 7 and R 10 can come togettier to form a bond; and 
X is O, S, S0 2 or CH 2 . 

63. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVHI: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 



Base 




(xvm) 
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64. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

65. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutical^ acceptable salt thereof; in combination with one or more other 
antivirally effective agents. 

66. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 





NH 2 



O 




OH OH 
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67. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH 2 



N 




jCH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

68. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 

*NH 



HO 




or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



69. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 

NH 

A* 



N ^O 



\4 



CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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70. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 



, N N NH 2 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



71. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



H 3 C 



HO. 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



72. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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73. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH 2 



HO. H ,C 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



74. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 

V NH 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



75. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



ii r 

HO^ h 3 C 
-0~ ' 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



76. The pharmaceutical composition as described in any of the preceding claims 28-75, 
wherein the said compound is in the form of a dosage unit. 
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77. The pharmaceutical composition as described in claim 76, wherein the dosage unit 
contains 10 to 1500 mg of said compound. 

78. The pharmaceutical composition as described in claim 75 or 76, wherein said dosage 
unit is a tablet or capsule. 

79. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula I: 

Y 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(I) 
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80. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula II: 



Y 




(ID 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 !^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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81. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

HI: 



Y 




(HI) 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R\ R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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82. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-viraUy effective amount of a compound of Formula 

IV: 



Y 




(IV) 

or a pharmaceutical!/ acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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83. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula V: 



Y 




(V) 

or a pharmaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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84. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

VI: 



Y 




(VI) 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR'W 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

85. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
VII, VHIorlX: 



239 



WO 01/90121 




PCT/USOl/16671 

Base Base Base 




or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -Oflower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 

86. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 



XI or XII: 




(X) (XI) 
or a phaimaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 



(xn) 
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R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutical^ acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 

87. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Xm, XIV or XV: 




(XIII) (XIV) (XV) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 



88. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
XVI: 



I 




I 8 

1? 


1 

I 


I 9 I 


F 

I 7 




(XVI) 



or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower a cyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-OQower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -Nflower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 



alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

89, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 



R 9 R 7 

(xvn) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 



iodine; 



comprising administering an anti-virally effective amount of a compound of Formula 



XVH: 




Base 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

90. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



R 9 R 7 

(xvni) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
OQower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 



XVIH: 
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R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

91. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



NH 



< X X 

HO. N N NH 2 



TO 

OH OH 

or a pharmaceutically acceptable salt thereof. 



92. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



NH 9 



N 




HO. 



< X } 



N 



I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 



93. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

Our 

HO. 



|CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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94. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 




CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 

95. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 

NH 

HO. 




O. 




CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof. 



96. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



HO. 




I CH3 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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97. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 




OH OH 



or a pharmaceutical acceptable salt thereof 

98. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 



99. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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100. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

NH 2 



HO. 



H 3 C 




OH OH 

or a pharmaceutically acceptable salt thereof. 



101. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



HO. 




OH OH 

or a pharmaceutically acceptable salt thereof. 



102. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



N ^O 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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103. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula I: 



Y 




0) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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104. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula II: 



Y 




(II) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, COalkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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105. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
HI: 



Y 




(m) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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106. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

IV: 



Y 




(IV) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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107. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula V: 



Y 




(V) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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108. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

VI: 



Y 




(VI) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-allcyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

109. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
VH, VIE or DC: 
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(vm) (dq 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), 
-O(alkyl), -OQower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fiuoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 , or CH 2 . 



110. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 
XI or XII: 

Base Base 0 i r 



R'O. 




R'0 S 




OR* OR^ OR R' 

(X) (XI) (XII) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(16wer alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

111. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



XEI, XIV or XV: 




(xm) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutical^ acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 , 

112. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
XVI: 




or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), 
-NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

113, A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrrolidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 



XVII: 




(xvn) 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

Oflower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

114. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 

xvm: 




(xvm) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(inclu din g lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
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<D(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -Nflower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

115. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

116. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

117. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 



O 




structure: 




NH 2 



OH OH 



structure: 
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NH 



w 

HO \±> 

I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



118. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 



N 



HO. 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



119. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




N^O 



HO 




CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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120. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

O 



1 [c 



I CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



121. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



0& 



HO. 



H 3 C 
O^ 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
122. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH,. 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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123. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 
structure: 

O 

N" 
H 3 C 



c6 



HO 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



124. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 



HO. 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 




125. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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126. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

127. Method of treatment as described in any of the preceding claims 79-126, wherein the 
said compound is in the form of a dosage unit. 

128. Method of treatment as described in claim 127, wherein the dosage unit contains 10 
to 1500 mg of said compound. 

129. Method of treatment as described in claim 127 or 128, wherein said dosage unit is a 
tablet or capsule. 

130. A use of a compound of Formula I: 




00 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfbnyl including methanesulfonyl 
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and benzyl, wherein the phenyl group is optionally substituted with one or more 

substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

131. A use of a compound of Formula II: 

Y 




(H) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



132. A use of a compound of Formula IE: 



Y 




m 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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133. A use of a compound of Formula IV: 




(IV) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

1 34. A use of a compound of Formula V: 



Y 




(V) 
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or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

135. A use of a compound of Formula VI: 




or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



136. A use of a compound selected from Formulas VII, VEH and DC: 




Base 



R'O. 




Base 



R'O^ 

1^ 



OR' 



, (vn) (vm) (ix) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -OGower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 » NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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137. A use of a compound of Formulas X, XI and XII : 




(X) (XI) (XII) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(k>wer a lkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 
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138. A use of a compound selected from Formulas XIII, XIV and XV: 

R l O^ «™ R J 0^ Base Rl ° 






OR* OR J OR' 

pan) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OGower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 



139. A use of a compound of Formula XVI: 



Base 



* ,0 ,x. R " 



? 



(XVI) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -Grower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

X is O, S, S0 2 or CH 2 . 

1 40. A use of a compound of Formula XVII: 



or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 




Base 



(xvn) 
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R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
XisO, S, S0 2 orCH 2 . 

141. A use of a compound of Formula XVIII: 



or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 




(XVIII) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phaimaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 



142. A use of a compound of the structure: 



O 




or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

143. A use of a compound of the structure: 



HO. 




OH OH 

or a phaimaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



274 



WO 01/90121 

144. A use of a compound of the structure: 
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NH 



CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



145. A use of a compound of the structure: 



HO 




NH 2 



N ^O 



|CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



146. A use of a compound of the structure: 



HO. 




CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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147. A use of a compound of the structure: 
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HO. 




CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

148. A use of a compound of the structure: 



HO. r 3 C 




NH 
NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



149. A use of a compound of the structure: 



NH, 



HO. 



H 3 C 
O^ 



N 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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1 50. A use of a compound of the structure: 
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e6 



NH 



HO. H ,C 



r-r 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



151. A use of a compound of the structure: 



NH 2 



(X 



HO^ h 3 C 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



152. A use of a compound of the structure: 



HO \ H 3 C 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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153. A use of a compound of the structure: 
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O 



HO. 




OH OH 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

1 54. A use of a compound of Formula I: 



or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 



Y 




(i) 
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R 4 and R 5 are independently hydrogen, acyl (including lower acyl), of alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

155. A use of a compound of Formula II: 



the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are is independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 





in the manufacture of a medicament for 
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156. A use of a compound of Formula IE: 




(IE) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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1 57. A use of a compound of Formula IV: 



Y 




(IV) 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched' or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

158. A use of a compound of Formula V: 



Y 




(V) 
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or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 

the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other phannaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

159. A use of a compound of Formula VI: 




or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



160. A use of a compound selected from Formulas VII, VIII and IX: 

Base 

R ] 0. 

„X 



1 \< 

OR 2 OR 3 




Base 



R ] 0^ 



R 



OR' 



(vn) (vm) (do 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -O(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NHQower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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161. A use of a compound of Formulas X, XI and XH: 




Base 




Base 



(X) 



(XI) 



(xn) 



or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -OQower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 
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162. A use of a compound selected from Formulas XIII, XIV and XV: 




(xm) (xiv) (xv) 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 or CH 2 . 



163. A use of a compound of Formula XVI: 



Base 



,10 



.x- 



R 



7 



(XVI) 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(aikyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

X is O, S, S0 2 or CH 2 . 

164. A use of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 




(XVII) 
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R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

1 65 • A use of a compound of Formula XVIII: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 



Base 




(xvm) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 

Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 

OGower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 

NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweraIkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

166. A use of a compound of the structure: 



O 




or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of a host infected with the Hepatitis C virus. 

167. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



288 



WO 01/90121 

168. A use of a compound of the structure: 



PCT/US01/16671 



HO. 



I (CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



169. A use of a compound of the structure: 



NH 2 



N ^O 



HO 




jCH 3 
OH OH 



or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



170. A use of a compound of the structure: 




NH 
*Ao 



JCH 3 
OH OH 



or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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171. A use of a compound of the structure: 



PCTYUS01/16671 



O 

KX 



NH 



N 



¥4 



CH 3 
OH OH 



or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 72. A use of a. compound of the structure: 



HO. 



H 3 C 
O^ 




NH 2 



OH OH 

or a pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



173. A use of a compound of the structure: 



HO. 




NH 2 

H 3 C 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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1 74. A use of a compound of the structure: 
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HO. 



H 3 C 
O 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



175. A use of a compound of the structure: 



NH 2 



N ^O 



HO^ h 3 C 
-O^ 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



176. A use of a compound of the structure: 



HO^ h 3 C 




OH OH 

or a phaimaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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1 77. A use of a compound of the structure: 




OH OH 

or a pharmaceuticaUy acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

178. Use of the compound as described in any of the preceding claims 130-177, wherein 
the said compound is in the form of a dosage unit. 

179. Use of the compound of claim 101, wherein the dosage unit contains 178 to 1500 
mg of said compound. 

180. Use of the compound of claim 178 or 179, wherein said dosage unit is a tablet or 
capsule. 
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